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FOREWORD 



Galveston CoUqje ftcdved a gnmt fro^ 
Univetsity System, Division of Community Colleges, to investigate the applications of netwock technology 
inanofSceocct^MtioQsinstnictiomdldwratOfy. Asapfelinunarystq>,tbeC6Uegeieseaicbed 
various netwoffcingtooU and strategies. We decided upon NdveUNeiwait v. 11 developed by NoveU 
IncofpofatedofProvo^Utah. llie software is numin^ on a NoveU 286A file server 
diskdrive. EacJiworicstatioDhasaStandaidMicioSystBms AfcNe^ 

file server diroi«gh a distributed star typology. We cunemly have nine workstations and three printen 
in die network, with plans to add an additksnal 10-15 woriE^^ Ournetwark 
system also inCiOdes a Moimtain tape bnckup, a Ib^ 

powersiqiply. are cisiendy running nuineious application software padc^di^^ 
incbiding WoitPtrtet 4.2. Mohmaie Advantage. 

Release 3. Dispk^Wriie 4. and dBase m Plus, along with various tutoriab We have been very pleased 
with die reiiabilit)' of the networic and its relative 

The gram also enabled us 10 revise our cuniculum based on oar evahi^^ 
our stiidems were achiinfingcoaqnred to dioae needed Asa 
result of dus **gap analyst** we devebped a chnier of modote 

curricuhmignkle for a cotBie in CoqwaaeElecttoaic Publish The modules in dus packet, 

NetworicAiiplications for die Otto Environmcat. inchM^ 

NdwareApplicationa,T fl ftr omm n ni ra ti o ns ^)pli^^ Where appropriate, wf 

have included bodi instractor and imdrnt mairrials. We have also induded an oodme of a workshop 
covering gencal networking concepts and specific NdWarefeatmes and p The information 

could be used by cunem users of networks as an in-service activity to acquaitt iniei^^ 
die proa and cons of networics. Itcouldalsobeusedby diosecoilegeatzyingtomakeadecis^ 
concerning possible networidng of dieir mkmconqiuter labc^^ 

My diaidcs go to diose people who worised widi me on diis project-Dwight Courtney. Ed Crowley. 
Maria Eliaz. Jean Jdioor, and Julius Kimling of CHdveston 

College in Waco. Texas. lalsowishtoesqiressmygradtudetodiepersonndindieDiviskm 
C6mmunity CoU^es and Technical Institutes of die Coordinatiiy Boaid for dietr assistance and 
guidance. Questions or conunenu about diis project may be directed to me at (409) 76^^ 



Cheryl L. Willis. Ph J). 
ProjeaLirector 
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NETWORK APPUCATIONS FOR THE OFHCE ENVIRONMENT 
INSTRUCTOR'S GUIDE 
PC/DOS SYLLABUS 

DESCRIPTION: 

This rooduk cluster wiU include PC/DOS co^ 
concepts, PC/DOS hard disk management commands. 

PROCEDURE 

Each module itfera 10 objectives that will be covered in that module. If you have previous 
eqmenoe with die infiinnatioo in that m^^ If you 

score 90% or above on the test, proceed with the next module. Ifyou score less dun 90%, do 
aU die leaniing activities asQgned in die module and reiest b 
module in die cluster. 

TEXTBOOK: 

UNDERSTANDING AND USING MS-DOS/PC-DOS, by Cbdy T. Cbpeland nd Jonadian Bacon; West 
PoUishing Cbnqnny, cl987. 

Instructor's manual to accompany above text 

SUPPLIES AND MATERIALS: 

PC/DOS, Veision 3 J, four 5 1/4" disks widi jackets 

OBJECTIVES: 

1. Describe die fimctiooscrfnuciocomputer disk operating systems* 

2. Identify external and imemal DOS conunands 

3. Demonstraie an undecttSDding of legal DOS filenames. 

4. DemonstniL. an undetsUBiding of sdected fundamental IX)S CO 

S< Demonstrate an undarstanding of selected haid disk nr •nagemffft cwimands. 

EVALUATION: 

Tests or exercises aie given for each module. The weighted die test^xercises will be 
determined by die instructor using the modules. 
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PC/DOS 
MODULE n TEST 

1. What does the IX)Sf(mnat command do? 

1 Write the command 10 fonnat a noD'System disk in dri/e a:. 
3. What does the volume label do. Why would you use it? 

4« Write the command to fonnat a non-system disk in drive b: with a vohmie labeL 
S« What is the difference between a system disk and a non-system du^ 

6. Write the command to fonnat a system disk. 

7« Whidi IX)S command nudces an exact co|>y of one disk onto anotbei? 

8. a. Which DOS command is used to compare two diski 
b. ITiiscommaDdis valid only after using which conunand? 
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PC/DOS 
MODULE HTEST KEY 



1. What does the DOS fomuuconunand do? 

It piqMies a disk 10 recdve data, U creates a ckan surCaM on disk OKI icTO 

data, it checks die disk smftce for damage ami identifies bad secton on die disk, and k 
divides die disk into tracks and sectors. 

2. Wiije the command to formit a non>system disk in drive a:. 
FORMAT A: 

3. What does the volume label do. Why wouM you use it? 

The vdnme label gives die disk a name. You would use U to help keep your disks oiganized 
For exanqile. files pertainmg 10 one subject woukl be kqH on one disk labeled for dut 
subject, another sulgea oo another disk, etc. 

Write die command to fonnat a non-system disk in drive b: widi a vohme label 
FORMAT BVV 

5. What is die diCretence between a system disk and a non-system disk? 
The system disk is self-booting and contains die file cominand.com. 

6. Write die command to format a. "iysiem disk in drive B:. 
FORMAT B;/S 

7. Which DOS command makes an e>3ct copy of one disk oiitoanodier? 
DISKCOPY 

8. a. Which DOS command is used to compare two disks. 

DISKCOMP 

b. This conunand is valid only after using which command? 
DISKCOPY 
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PC/DOS 
MODULE 3 TEST 



1 . Write the command chat will clear your monitor. 



2. Write the command that wiU list your fflcmuncs and extensions hoi^ Docs this 
command also give you the size of the files? 



3. Write the cominand that lists Ihe filenames vertically one screen at a time. 



4. Write the command that gives you this infonnation for the disk in drive k totaldisk space, 
bytes in hidden files, bytes in user files, bytes in total memory, and 



5. Write the commands you wodd use 10 create a file named sch6duk.txt and list yotf 
class schedule in this file. Store the file on your disk in drive b:. 



6. Write the conmiand you would use to copy all the files on the disk in 
drive b: to the disk in drive a:. 



7. Write the command you would use to copy all the files with the extension . wks to a disk 
in drive b:. 



8. Write the command you would use to change the name of a file from TESTl.UNl to TEST3.UN1. 

9. The command copy fall2.btfalB.lstwUl give the file named M2Jst a new nam^ Tnieor 
False 



10. Suppose you have 9 files that are named assignLtxt, assign2.txt, assign3.txt, etc. up to 
assign9.ut that you want to copy from a disk in drive a: to a disk in drive b:. Write two 
wildcarr* comnunds that wouU result in copying these files only 10 a disk m 

11. Write the command to remove a file named practice.wks from the disk in drive b:. 



12. 



Write the command to remove aU the files with a dbfextension from the disk in drive b:. 
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PC/DOS 
MODULE 3 TEST KEY 



1. Write the command that will clear yuur monitor. 

CLS 

2. Write the commandthat will list your filenames and extensions haizontally. Does Ais ommand 
also give you the size of the fdes? 

DIR/W 
NO 



3. Write the conunand that lists die filenames vertically one screen at a time. 

DIR/P 

4. Write die command dutt gives you thij information for the disk in drive b: total disk qnce, 
bytes in hidden files, bytes in user files, bytes in total memory, and bytes free. 

CHKDSKB: 

5. Write die conunands you would use to create a file named schedule.ut and list your cunent 
class schedule in diis file. Store die file on your disk in drive b:. 

COPY CON B:SCHEDULE.TXT 

CLASS SCHEDULE UST WILL VARY FOR EACH STUDENT 
'^Z OR F6 

6. Write die command you wouU use to copy all die files on die disk in drive b: to die disk in 
drive a:. 

COPY B:*.* A: 

7. Write die command yo'jwoukl use to copy all die files widi die extension .wks to a disk in 
drive b:. (Assume you are at die A) and diat you are copying from a disk in drive a:.) 

COPY •.WKS B: 

8. Write die command you wouki use to change die name of a file bom TESTl.UNl to TEST3,UN1. 

REN TEST1.UN1 TEST3.UN1 

9. The command copy £yi2Jstfjall3.1st will nudBB an exact copy of £all2.1st, but tviUgiw 
copy die name Cans Jst. 

False 



1^ 
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10. Suppose you have 9 files that are named assignl .ut, assign2.txt, assign3.txt, etv. up to 
assign9.ut that you want to copy from adisk m drive a: to adisk in drive b:. Write two 
wildcard commands that would result in copying these files only to a disk in drive b:. Assume 
you are at the A>. 

copy assign* * b: or copy assign*.ut b: 
copy assign7.txt b: 

11. Write command to remove a file named practice.wks from the disk in drive b:. 

del b:practk:e.wks or erase b: practice.wks 



12. Write the command to remove all die files with a .dbf extension from the disk in drive b:. 
del b:*.dbf(X' erase b:*xlbf 



EMC 
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PC/DOS 
MODULE 4 TEST 

L Why do you divide a disk into subdirectoi ies? 

1 Write the coiimuuul to go tt> a subdirectory with this path: WPCSMTTH. 

3. Write the commands to: 

create a subdirectory named WP off of the root directory 

create three subdirectmes under WP with these names: Smith, Jones, and Hill 

create a subdirectory named SC off of the root directory 

create two subdirectories under SC with these names: MitcbeU, Lansing 

create a subdirectory named ACCOUNT j off of the root diiectcvy 

create four subdirectories under ACCOUNTS with these names: Jandc, Williams. Sleqw. and Uvi 

4. Write the command to go to the subdirectory Hill. 

5. Write the command to copy a file named class2 Jst from a disk in drive a: to the subdirectory 

Williams. (Assume that you are at the A> and that you have the disk created in question #3 in 
drive b: when the command is issued) 

6. Write the comniands you would use to remove the directory named Mitchell- Assume that the 
direciofy has files stored in it 
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7. Which command would allow you to view the directories on a disk? 



What is the name used to designate the first directory on a disk? 
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PC/DOS 
MODULE 4 TEST KEY 



1. Why do you di vie a disk into subdi/ectaies? 

to organize your files logically so that you can find different type of files easily 



2. v/riie the command to go to a subdirectory with this path: WPsSMTTH. 

CD NWFNSMITH OR CHDIRNWrVSMITH 

3. Write the commands to : 

create a subdirectory named W? off of the root directory 

MD \WP OR OR MKDIR \WP 

create three subdirectories under WP with these names: Smith. Jones, and Hill 

MDNWPSSMm OR MKDIR NWPNSMTTH 
MD \WPMON'£S OR MKDIR \WPSJONES 
MD \WPmL OR MKDIR NWIMDLL 



create a subdirectory named SC off of the root directory 

MD\SC OR MKDIR NSC 

create two subdirectories under SC with these names: Mitchell. Lansing 

MD VSCSMTTCHELL OR MKDIR VSCSMTTCHELL 
MD VSCSLANSING OR MKDIR VSOLANSING 



create a subdirectoy named ACCOUNTS off of the root directory 

MDVACCOUNTS OR MKDIR \ACCOUNTS 

create four subdirectories under ACCOUNTS with these names: Janek. Williams. SIeq)er. and Levi 

MDVACCOUNTSVJANEK OR MKDIR NACCOUNTSMANEK 
MDVACCOUNTSNWILLIAMS OR MKDIR VACCOUNTSWILLIAMS 
MD \ACCOUNTSSSLEEPER OR MKDIR \ACCOUNTSVSLEEPER 
MD \ACCOUNTS^LE VI OR MKDIR VACCOUNTSVLE VI 

4. Write the command to go to the subdirectory Hill. 
Assume you are in the root directory. 

CD\WP«ILL ORCHDIR\WP«ILL 
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5. Write the command to copy a file named class2 Jst from a disk in drive a: to the subdirectory 
Williams. (Assume that you are at the A> and that you have the disk created in question # 3 
in drive b: when the command is issued.) 

COPY CLASS2J-ST B:\ACCOUNTSSWILLIAMS 

6. Write the commands you would use to remove the directory named Mitchell. Assume that the 
directory has files stored in it 

CDVSOMITCHELL ORCHDIRVSCSMITCHELL 
DEL*.* 

CD\ ORCHDIRN OR CD NSC ORCHDIRVSC 
RDVSCSMITCHELL 

7. Which command would aUow you to view the directories on a disk? 

TREE 

8. What is the name used to designate the first directory on a disk? 

ROOT 



NETWORK APPUCATIONS FOR THE OFRCE ENVIRONMENT 
STUDENTS GUIDE 
PC/DOS SYUABUS 

DESCRIPTION: 

This module cluster will include PC/DOS concepts, PC/DOS fundamental commands and PC/DOS hard 
disk management commands. 

PROCEDURE: 

Each module refers to objectivts that will be covered in that module. If you have previous 
e;q)erienoe with the infioiination in that module, you may ask to lest out of the module^ Ifyoa 
score 90% or above 00 die test, pnxeedwidi die next modttk. Ifyoo score less thai 90%, do 

aU die leaniing activities assigned in die moduk and letest before proceeding widi die ne^^ 
module in die cluster. 

TEXTBOOK: 

UNDERSTANDING AND USING MS-DOS/PC-DOS. by Cody T. Copeland and Jooadian Bacon; 
West Publishing Company. cl987. 

SUPPLIES AND MATERIALS: 

PQDOS. Verskm 3. 1, four S 1/4" disks widi jackets 

OBJECTIVES: 

1. Describe die functions of micnxomputer disk operating systems. 

2. Identify external and iniBinal DOS commands. 

3. Demonstrate an understanding of legal DOS filenames. 

4. DemonstnUB an understanding of selected fundamental DOS coounands. 

5. Demonstrate an understanding of selected hard disk management commands. 
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PC/DOS 

MODULE I - INTRODUCTION TO OPERATING SYSTEMS 

NOTE: THE TEXTBOOK INCLUDES AN ASSIGNMENTS SECTION. DO ONLY THE ASSIGNMENTS 
USTED IN THIS MODULE DISREGARD ASSIGNMENTS LISTED IN THE TEXT UNLESS THIS 
MODULE INSTRUCTS YOU TO COMPLETE THEM. 

OBJECTIVES: 

Read the objectives for this moduk on page 3 of UNDERSTANDING AND USING MS-DOS/PC-DOS. 
LEARNING ACnvmES: 

L Read pages 4-22 of the textbodc 

2. Complete questions 1, 2, 5, 6, 7, 8, 9, 1 1, 12, 13, 14, 15, 17, and 18 on page 23 of die 
textbook in written fonn and turn in to your insinictor for gradii^ 

EVALUATION: 

The review questions will serve as die evaluation of diis module. 
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PC/DOS 

MODULE n-DISK PREPARATION COMMANDS 

NOTE: THE TEXTBOOK INCLUDES AN ASSIGNMENTS SECTION. DO ONLY THE ASSIGNMENTS 
USTED IN THIS MODULE. DISREGARD ASSIGNMENTS LISTED IN THE TEXT UNLESS THIS 
MODULE INSTRUCTS YOU TO COMPLETE THEM. 

OBJECTIVES: 

1. Explain the use of the fonnat command. 

2. Formai: a non-system disk. 

3. Fonnat a non-system disk with a volume label. 

4. Fonnat a system disk. 

5. Create a duplkate disk. 

6. Compare a newly created disk with the original 

LEARNING ACTTVITIES: 

1. Complete GUIDED ACTTVrTY: LOADING DOS 3.10 on pages 28-29 of the text 

2. Read the FORMAT COMMAND on pages 29 ft 30 of the text 

3. Complete GUIDED ACnvriY: FORMAT A NON-SYSTEM DISKETTE on pages 
30& 31 of the text 

4. Complete GUIDED ACnvriT: FORMAT NON-SYSTEM DISKETTE WITH VOLUME 
LABEL on pages 31 & 32. 

5. Complete GUIDED ACTIvnT: FORMATTING A SYSTEM DISKETTE on pages 32 &. 33. 

6. Complete GUIDED ACnvrrY: FORMAT SYSTEM DISKETTE WITH VOLUME LABEL 
on pages 33 & 34. 

7. Read the DISKCOPY COMMAND section on page 40. 

8. Complete GUIDED ACTIVITY: MAKING A DUPUCATE DISK USING DISKCOPY 
COMMAND on page 40. 

9. Read die DISKCOMP COMMAND section at the bottom of page41. 
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10. Complete GUIDED ACnvnY: COMPARING TWO DISKETTES WITH DISKCOMP 
page 42. 



EVALUATION 

Take PC/DOS-Module 2 Test 
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PC/DOS 

MODULE 3~H0USEKEEP1NG COMMANDS 
AND FILE MANAGEMENT COMMANDS 



NOTC: THE TEXTBOOK INCLUDES AN ASSIGNMENTS SECTION. DO ONL\ THE ASSIGNMENTS 
USTED IN THIS MODULE. DISREGARD ASSIGNMENTS LISTED IN THE TEXT UNLESS THIS MODULE 
INSTRUCTS YOU TO COMPLETE THEM 



OBJECTIVES: 


1. 


Explain what the chkdsk command does. 


2. 


Use the Chkdskcomnund 10 detennineuHal amount of disk qace in bytes. 


3. 


Use the Chkdsk command 10 detennine bytes available on a disk. 


4. 


Use the Chkdsk command to detennine the amount of memocy available m the computer. 


5. 


Use the Chkdsk command to detennine the amount of memocy used by the computer. 


6. 


Use the Dir command 10 detemiine the dale, time, and bytes used by a file. 


7. 


Use the Cls conunand to dear the monitor screea 


8. 


Use the Copy command 10 copy files to your screen. 


9. 


Use the Copy command lo copy fdes to your printer. 


10. 


Use the copy command 10 copy files to other disk drives. 


11. 


Create a file using the Copy command. 


12. 


Copy files using wildcard characters. 


13. 


Combine files to form one file. 


14. 


Use the Comp command to compare files. 


15. 


Use the Rename conmuind to change the name of a file. 


16. 


Use the Delete command to delete files. 



LEARNING ACTlVmES: 

1. Read the HOUSEKEEPING COMMANDS section and the CHKDSK COMMAND 
section on page 46 (rf the text 



2. 




3. 
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4. Compleic GUIDED ACTIVITY: SCANNING A FILE on page 49. 

5. Complete GUIDED ACnvmr: STOPPING TOE SCREEN FROM SCROLLING on page 50. 

6. Complete GUIDED ACTIVITY: HORIZONTAL FILENAMES on page 50. 

7. Complete GUIDED ACnVITY: DIR COMMAND WTFHPAUSE on page 51. 

8. Complete GUIDED ACTIVITY: CLS COMMAND on page 51. 

9. Read FILE MANAGEMENT COMMANDS section on page 58. 

10. Complete GUIDED ACnVITY: STARTING THE COMPUTER on page 58. 

11. Read the COPY COMMAND section on page 59. 

12. Complete GUIDED ACnVITY: CREATINO A FILE USING THE COPY COMMAND 
on page 59. 

13. Complete GUIDED ACTIVITY: COPYING A FILE TO THE SCREEN on page 60. 

14. Complete GUIDED ACTIVITY: COPY A FILE TO ANOTHER DRIVE on page 60. 

15. Complete GUIDED ACnvriY: CREATE ANOTHER FILE on pages 60 & 61. 

16. Complete GUIDED ACTIVITY: COPYING FILES WITH WILDCARD CHARACTERS 
on page 62. 

17. Complete GUIDED ACnVITY: COPY A FILE TO THE SAME DRIVE AND 
DIRECTORY on pages 62 & 63. 

18. Complete GUIDED ACnvrrY: COPYING MORE FILES WTTH WILDCARDS on page 63. 

19. Complete GUIDED ACTIVITY: COPYING WITH *.* on page 64. 

20. Complete GUIDED ACnviTY: COMBINING FILES on page 64. 

21. Complete GUIDED ACTIVITY: COPYING A FILE TO PRINTER on page 64. 

22. Read the COM? COMMAND section on page 63. 

23. Complete GUIDED ACnVITY: COMPARING FILES WTIH COM? COMMAND on page 65. 

24. Read the RENAME COMMAND section on page 66. 

25. Complete GUIDED ACTIVITY: CHANGING A FILE NAME on page fi6. 

26. Read the DELE1E/ERASE COMMAND section on page 67. 

27. complete GUIDED ACTIVITY: DELETING A SINGLE FILE FROM THE CURRENT 
DRIVE on page 68. 
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28. Complete OUmEDACnvnY: USING WE.DCARD CHARACTERS WITH THE DEL 
COMMAND on page 68. 



EVALUATION: 



Take PC/DOS-Module 3 Test 
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PC/DOS 

MODULE 4 - HARD DISK MANAGEMENT COMMANDS 

OBJECTIVES: 

1. Explain why you divide a hard disk into subdirectories. 

2. Use die Mkdir(MD) command to inake a subdirectory on a disk. 

3. UseUieChdir (CD)com'nandlochanget0 8ubdireciotyoaadisk. 

4. Use die Rmdir(RD) command to remove a subdirectoiy from a disk. 

5. Use die Tree command to view die directories and files on a disk. 

6. Use die Padi command to direct infonnadon to and from directories. 

LEARNING ACnvmES: 

1 . Read die HARD DISK MANAGEMENT COM?.f ANDS section on page 1 14. 

2. Complete GUIDED ACnVirY: STARTING THE COMPUTER on pages 1 14 4 1 15. 

3. Read the MKDIR COMMAND sections page lis. 

4. Complete GUIDED ACTIVITY: MAKING SUBDIRECTORIES on pages 1 15 & 1 16. 

5. Read die CHDIR COMMAND section and complete die steps oudined on pages 1 16 & 117. 

6. Complete GUIDED ACnvrTY: MAKING ANOTHER SUBDIRECTORY on paces 1 17 
&118. 

?. Complete GUIDED ACnVFTY: COPYING A FILE TO A SUBDIRECTORY on pages 
118 & 119. 

8. Read die PATH COMMAND section on pages 1 19 k 120. 

9. Complete GUIDED ACnVFTY: NAMING THE PATH on page 120. 

10. Complete GUIDED ACTIVITY: RESETTING THE PATH COMMAND TO DEFAULT 
on page 121. 

11. Complete GUIDED ACTIVITY: SETTING A NEW PATH COMMAND on pases 121 
&122. 

12. Complete GUIDED ACnVITY: SETTING A PATH TO A DIFFERENT DRIVE on pages 
1224123. *^ 

13. Read die IKEE COMMAND AND RMDIR COMMAND sections on pages 123 
duough 126 and compteie die stq» ouOined in each. 

2i 
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14. Using the commands you have learned in this unit, set up your disk with a subdirectory 
for each class in which you are currently enroUed. Use the CD command to move to \hc 
different subdirectories once they are set 19 and to store documents for different 
classes in she different subdirectories. 



EVALUATION: 



Take PC/DOS-Module 4 Test 



INSTRUCTOR MATERIALS 
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NETWORK APPUCATIONS FOR THE OFHCE ENVIRONMENT 
INSTRUCTOR'S GUIDE 
NETWARE SYLLABUS 



DESCRIPTION: 

TTiis module cluster includes NoveU NetWare concepts and teminology, selected NetWare command 
line utilities, and an introduction to the NetWare electronic mail system. Includes hands-on 
exercises for command line utilities and the decironic mail system. 



PREREQUISITES: 

The student shoukl be cOTipetent in use of these DOS commands: format, chkdsk, dir, els, copy, 
rename, delete, erase, make direcionr, change directory, remove directwy, path. Also should 
be competent in use of DOS wildcard characters. 



PROCEDURE- 

Obtain a login name and password from the networiE manager or instructor. Read the objectives 
of each module. Then complete the Learning Activities in the onier given. When woridng a lab 
exercise, v^o die stqM in (»der. Ask instructor fi)r a test on one module brforeproceding to 
thenextonj. 



TEXTBOOK: 

No textbook is required. The modules contain handouts and exercises. Two manuals diat are a 
part of NetWare doc umenta tioo are recommended for reference as needed: 

NETWARE USER REFERENCE, PART IE: COMMAND LINE UTDLmES AND NETWARE USER 
REFERENCE, PARTY: ELECTRONIC MAIL. 



SUPPLIES AND MATERIALS: 

The Novell NetWare should be set up for soident use it. these modules as q}ecified in 
INSTRUCTIONS TO NETWORK MANAGER/INSTRUCTOR. 

NETWARE MODULES 

WORK STATION BOOT DISK 

DATA DISK FOR STUDENT HOME DRIVE 



ERIC 
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OBJECTIVES: 

1 . Describe the NetWare security structure, m^ing, and search paths. 

2. Define selected NetWare tenmaiKl commands. 

3. DemonstniaiB an understanding of selected NetWare commands. 

4. Demonstrate an understanding of NetWare electronic mail commands. 

EVALUATION: 

Tests and exercises accompany each module. The weight of the testsi'exeicises Jl be 
determined by the instructor using the nnodules. 
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NETWARE 

INSTRUCTIONS TO NETWORK MANAGER/INSTRUCTORS 

PRINTERS 

The lab exercises in the NetWare Modules assume that you have three printen connected to FS 1 
on your network- printer 0, printer 1, and printer 2. If your network is configured 
d'fferently, change the nprint and spool exercises to match your printer configuratkm. 

DIRECTORY SIKUCTURE 

The exercises require studrats to map to and use dif/erem directories on tte Please 
set up the foUowing directory structure for student use in the NetWare Module exercises. 

1. Create these directories on FSl: SYS:WP, SYS:SPR, AND SYS:DB. 

2. Set the nuuumum rights inask in these directories to Read. Open and Search rig^^ 

3. The exercises also refer to die four standard directcnies used with NetWare SYSrSYSTEH 
SYSrLOGIN, SYSrMAIL. AND SYS:PUBUC. 

4. Copy files finom the Netclass disk provided as fdlows: 
Copy files with the exti nskm .txt to the SYS:WP directory. 

Copy files with the extenskm .wks to the SYS '^PR directc^. 

Copy files with die extenskm .dbf to the SYS:DB diiectc^. 

ADD USERS TO THE NETWORK (Use S YSCON for diese steps.) 

1. Create a groiq) called NETCLASS. 

2. Give the group NETCLASS the following trustee assignments: 

SYSrWP Read, Open, Search 
SYS:SPR Read, Open, Search 
SYS:DB Read, Open, Sea ch 
SYSJ>UBUC Read, Open, Search 

READ STEPS 3-6 BEFORE YOU START ADDING USERS TO THE NETWORK. 

3. Add die foUowing usea to the networic: GuestlduoughGueat20. A suggested fon^ 
the Full Name is Netwcik Guest 1, etc. A suggested Passwoid routine is PW1,PW2, etc. 

4. Create diisk)gin script listed on the next page for user Guestl and copy it to Gue^ 
as you add them to the net 

5. Add each user to the group NETCLASS. Delete each user from die defau^^ 
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6. Tnistee Assignments iiKlude the student's home SYS:STU/GUEST1, 
SYS:STU/GUEST2,etc. You can create these honM directories as each user is added to ^ 
netwoilL Give these usenaU rights except parental in their home directories. Besure 
that the home directory name and the login name match. 

The default assignment to S YS:MAIL which is automatically set up by the system when you create 
a user will be used. It does not need to be changed. 

If your currem system is set tv to automaticaUy login users via an auloexec.bat file or 
otherwise, you win need to piqnre a worbtatioo boot disk which set^ 
networic use but does not login usen automatically. Instead, users will use the LOGIN command 
lineutility. See NetWare reference manuab for more information on prquring the workstation 
boot disk. 

Assign each student a usemame Guestl through Gue8t20 for use throughout the NetWare Modules. 
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NETWARE 
MODULE 1 TEST 

1. Thecomnuuid ^ replaces the DOS chkdsk command. 

2. The DOS command > - should never be used ou the netw(rt because it attempts to dclgte 
all files in the root directory of the related NetWare volume. 

3. M^rq)lacestheDOSconunand . 

4. What is the difference between the volinfocominand and the chkvolcon^ 



5. To displ^ a list of file serven on this network, use 
the ■ command 

6. a. To find out which usm are currently logged into the net, execute the command. 

b. List the other information this command gives you. 

7. IfyouarewondngoaFSlandwanttoalsoiaveaccessiDFS2,type 

8. a. What is the command to recover files that have been deleted using the IX)Sd^ 

erase command.? 

b. List the Areeconmiands you cannot execute before executing the above conu^^ 

9. a. What does the deleter erase command actually do witfi a file? 
b. What ooounandpennanendy removes a file firom a network drive? 

10. To find out your 1(^ name, connection number, file server you are attached to, type 
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NETWARE 
MODULE 2 TEST 

PARTI 

1. The four levels <rf NetWare security are listed below. Define each level and describe how 
each worics. 

a. Login/Password- 

b. Trustee- 

c. Directory- 

d. FileAttribuies- 

2. What are effective rights? Give an example. 

3. Define shareable read only. 

4. Vhat is the defiuilt or normal file attribute of files stoied on the network? 

5. a. What are drive nuq)pings? 

b. How many drive mqipings are available with NetWare? 
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c. Which letters are assigned to network drives? 

PARTn 

Deflne the following network commands: 

6. Msq^ 

7. Rights- 

8. Udir- 

9. ListdirorShowdir- 

10. Spool- 

11. Endspool- 

12. If you type flag and press enter what will be displayed? 

13. a. If you want to set file attributes in your home directory so tfiat your files cann^ 

be changed, what conunand would you type? Assume you are at the H>. 

b. To set them back to ncmnal* you would type: 
R Write the conunand to send the rdenucros.ut to printer Ion the network. 
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NETWARE 
MODULE 2 TEST KEY 



PARTI 

1. The four levels of NetWare security are listed below. Define each level and describe how 
each worics. 

a. Logiq/PtBSword- 

governs access 10 the fUe senren if dther the login name or the passwo^ 
incorrectly, the system will not log you in. 

b. Trustee- 

determines what you can do in a certain directory by assigning you trustee rights; 
rights include read,, write, create, delete, parental search, and modify. Auser 
can have aU of these, a few of diem, or none of them in a certain director 

c. Direcuxy- 

same as ahjve,excqH at die directory level instead of die user level. Adixectory 
has die same list of rights; diese are set in die maximum rights mask of die 
directory. 

d. Fik Attributes- 
security levd which determines what you can do widi ffles in a directory; inclu^ 
read/write or read only and shareable or non-shareable 

2. What are effective rights? Give an example. 

die rights a user has m a cmala directory dutt are die same as dioae in Uurt 

directory's maximum rights made For examfde, if a user has read, write, create, modify, 

search, parental, open and delete in die directcxy sys:db, but d^ 

rights made is sec to read, search, and open, die user's effective rights in diat 

directory are read, search, and open. 



3. Define shareable read only. 

Shareable means mat diis is a file diat can be used by more dian one user at a time on 
die network. 

Read only means dttt die original file cannot be changed; it can only be real 

4. What is die de£auU or normal fite attribute of files stored on die netw^ 
mm-shareable readAvrite 



S. a. What are drive mqipings? 

alhw networic users tt) organize and easUy access die director 
server's hard didc by enabling die user to nuq> a drive letter to a directory. 
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b. How numy drive m^ings are available with NetWare? 
21 

c. Which leaeis are assigned to network drives? 
F through Z 

PARTn 

Define the folbwing netwcnk comnumds: 

6. Map-assigns netw(Hk drives to directories and di^Iays such assignemnts. 

7. Ri0ts--dispIays your eCtotive rights in the directory ^ifM 

8. Ud]r-globanyaean:hes through a directory or directories for a specific 

9. Ustdir or Sbowdir-Hli^Iays the directory struct 

directory; also di^lays the maximum rights mask and the time, and date of citation for 
each directory bebw the one sped&td 

10. Spool-saves files so that they can be printed on network printers 

11. Endspool-closes the q)ool files saved by the print command 

IZ If you type flag and press enter what will be displayed? 
a list of files in die cunem directory foUowed by their current file attributes 

13. a. you want to set file attiibutes in your home directory so that your files caniKH 

be changed, what command woukl you type? Assume you are at the H>. 

flagVsTo 

b. To set them back to ncmnal, you woukl type: 
flagVn 

14. Write die coinmand to send the file micros.txt to printer Ion the netwOTk. 
nprint mkro8.txt 5-£il p«l 
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NETWARE 
MODULE 4 TEST 



1. How does a user get a "mailbox" on the network? 

2. Which rights do you have in your aiiailbox? 

3. Otheruserscanplacemailinyoiirnuulbox«caii view it and alter it 
True or False 

4. ItispossiUeiomaillargefQes,butitisreconunendediosendanienK)toa 
him where 10 look for a file on the network, TrueorFaise 

Why? 

S« Define the four types of network mail 
a. file- 

b« document- 

c, tetter- 

d. memo-- 

6« List three ways 10 select mail 



7. I^ the exact consmands you wodd use 10 send a memo naniedhmchsayu^ 
tonKXiow/iouserGuestlX Assume you are logged in to your home drive. 



3; 
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8. List the exact commands Ouestl7 would execute to read the mail sent in question 7, 



9. List the commands to delete all your mail from your box and exit the EMS system. 
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NETWARE 
MODULE 4 TEST KEY 



1. How docs a user get a "mailbox" on the nciwoA? 

The system automatically creates a mailbox for each user on the netwwL 

2. Which rights do you have in your mailbox? 
All rights except parental. 

3. Other users can place mail in your mailboxt can view it and ahcr it 
True or False 

4. Itispossiltetomaillaigefiles,butitisitconunendedtosemlanKnao^ 
him where to lode for a fik on the network. TnieorFalse 

Why? 

Mailing large files on the network actually creates a copy of the files and therefore 
takes 19 too much spKC. 

5. Define die four types of network mail 

a. file-non message mented files, such as raw data filest program so^ 
binary image files 

b. document-*word-processed documents or text files 

c. letter-*message oriented text files (usuaUy lengthy or general puipose in nature) 

d. memo-relatively short messages addressing qmific subjects 

6. List three wi^ 10 selea mail 

by source 
by time/dafe 
by type 

7. List the exact commands you would use to send a memo named hmch saying Tet*s go to lunch 
tomorrow." to user GuestlT. Assume you are logged in to your home drive. 

Type: 
MAIL 

EDIT LUNCH 

"Let*s go 10 lunch tomomw." 
F2(key) 

SEND MEMO LUNCH TO GUEST17 
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8. List the exact commands Guestl? would execute to read the mail sent in question 7. 

Type: 
MAIL 

OPEN ALL MAIL OR may specify name, no. etc. 
LIST 

READ OR may specify name. no. etc. 

9. List the commands to delete all your mail from your box and exit the EMS system. 

REMOVE ALL MAIL 
QUIT 



STUDENT MATERIALS 
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NETWORK APPLICATIONS FOR THE OFHCE ENVIRONMENT 
STUDENT'S GUIDE 
NETWARE SYLLABUS 



DESCRIPTION: 

This module cluster includes Novell NetWare concepts and tenninology, selected NetWare command 
line utilities, and an introduction to die NetWare electronic mail system. Includes hands-on 
exercises for command line utilities and the Alecironic mail system. 



PREREQUISITES: 

The student should be competent in use of these DOS commands: fonnat, chkdsk, dir. els, copy, 
rename, delete, erase, make directory, change directory, remove directory, path. Also should 
be competent in use of DOS wildcard characters. 



PROCEDURE 

Obtain a login name and password fiom die network managw or instructor. Read die objectives 
ofeachmodule. Hien complete the Learning Activities in the order given. When working a lab 
exercise, do the stq» in Older. Ask instructor for a test on one module before proceeding to 
dienextone. 



TEXTBOOK: 

No textbook is required. The modules contain handouts and exercises. Two manuals diat are a 
part of NetWare documentation are recommended for reference as needed: NETWARE USER 
REFERENCE, PART IH: COMMAND LINE UnLTITES AND NETWARE USER 
REFERENCE, PARTY: ELECTRONIC MAIL. 



SUPPLIES AND MATERIALS: 

The Novell NetWare should be set iq> for student use in diese modules as roecified in 
INSTOUtmONS TO NETWORK MANAC-ER/INSTOUCTOR. 

NETWAIE MODULES 
WORK STATION BOOT DISK 



DATA DISK FOR STUDENT HOME DRIVE 
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OBJECnVES: 

1. Describe the NetWare security structure, mining, and search paths. 

1 Define selected NetWare terms and commands. 

1 Demonstrate an understanding of selected NetWare commands. 

4. Deraonsuaie an understanding of NetWare electronic mail commands. 
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NETWARE 
MODULE 1 



OBJECTIVES; 

1. Dcfmc access, banner. commaiKtcominM 
number, login script, local drive, and network drive. 

2. List DOS comnumds which may not function piT^^ 

3. Describe and demonstrate understanding of die foUowing NetWare commands: 

Login 

Chlcvol 

Volinfo 

Whoami 

Slist 

S>'stime 

Useriist 

Attach 

Send 

Salvage 

Puige 



LEARNING ACnVITIES; 

L Read and study the handout NETWARE TERMS. MODULE L 

2. Read and study the handout DOS COMMANDS NOT COMPATfflLE WITH NE 

3. Complete NETWARE MODULE l.EXEROSEL Ask your instnictor if you shodd^^ 
while doing this exercise. The exercise instnictions include several print saeens. but 

you ^ >nit these if your instructor advises you not to use the pm^ 

If yoii iv» 'le print screen key. you wiU need to have a k)cal primer attached^ 
wotl "ion. 



EVALUATION: 

Take NetWare Module 1 Test 
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MODULE I 
NETWARE TERMS 



Acccss-Thc ability to woik with fUes. With NetWare, usually used in coimecticxi with files stored on 
netwoikdisks. Various access rights may be assigned to users. 

Banner--A one-page infonnation sheet, printed as the fim page of a prin A banner identifies the 
printout's creator, and includes the filename, the station number, and the prim date. 

Command- A user-entered mstniction which ^ifies a computer operation to be performed. 

Command Format-Tlie proper way to type a command entry, including any key words, spacing, parameters, 
delimiters, or odier speaal requirements. 

Cbmmunication-Sending data fian one station and recdving the data at anodiff 

Home Directory-The directory to which a user's first network 

fileserver. The networic drive is mq)ped by the user's existing k^scrq^ Tlienetworic 
drive and the login script are usually sec iq> by the network manager. 

Local Drive--When using DOS 3X) or Mgher on the networic, drives A, B, C D, and E a^ 
They may be didc drives, tape drives, etc. 

Login Script-- A file which executes when a user logs in to the file server, may c^ 
instructions displayed on the screen and drive nuf)pings for that user. 

Networic Drive-When using IX)S 3X) or higher on the network, drives F-^ 

drives. These poim to a chosen directory on a particular volume ofa particular fite server. 

Panuneter--An item which mqr be specified by a user as part of a command fbnn^ Examplesofa 
parameter are a drive letta, a directory, and filename. 

Prompt- A character or message (from the software) which appears on the di^lay screen and requires a 
user response. 

Station Number-A number assigned to any woricstation which logs into a file server, it ma> . . a 
difieicnt number each time a station logs in. 
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DOS COMMANDS NOT COMPATIBLE WITH NETW^ARE 



Because NetWare is an extension of DOS, most DOS commands wok ncwmaUy m network drives. However 

there are a few DOS comnumds that nuy not w(Mt mmnaily on a networic drive. 
These commarKls follow: 

ASSIGN-The DOS ASSIGN command may work improperly when you are assigning drive equivalences, (ot 
example, b:>c:. Use the NetWare Map utility instead. 

CHKDSK-Works only on kxal drives. Fbr networic drives, use CHKVOL. 

COPY-Maywmkinqmperiy if a server or vohmie name is specified as pm To 
copy files between serven or vohmies, use NCOPY instead. 

DIR-l^iU not woric pn)perly if a server name or a volume name odier dian tte 
specified; use UDIR instead. 

LABEL-DO NOT use the DOS LABEL command on die network. LABEL attempts to delete all files in the root 
directonr of the rdated NetWare volume. 

PATH- Although NdWare supports the DOS PATH command, you shouki use tf^ 
all drives. MAP does aU things PAIH can do, but it does additional diingy as well 

PRINT-To print any file on a shared network iroter. you must use the NetWare NPRINT OR SPOOL 
utilities. You mqr use the DOS PRINT coin^^ to send k)cal or network files fiomyo^ 
local printer. 
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NETWARE 
MODULE I 'EXERQSE 1 



Introduction: 

In this exeiciae» commands are defined and then the proper conunand fonnat is given for yoa to 
execute the command. If you type the conunand and receive an error message, check to see that 
you used the comet command format and retype the command. If you are sdQnoc receiving the 
expected results, ask an instruct for assistance. Commands may be typed in uppercase or 
lowercase. 

Get your usemaroe from your network manager or instructor. You will use the name given 
throughout the NetWsre Modules. 

Any commands you enier are preceded with the word Type:. If a command is not preceded widi die 
word Type:^ jusiread >^ infiommdon given. 

STEP #> indicaies someAing you should do such as type a conunand, clear the screen* ^ 
print screen using the Pn Sc key. 

Commands: 

LOGIN-identifies you as an active user on a file server and gives you access to diat file 
server. 

STEP 

1> Type: Login FSl/usemame (Your usemame should be GUEST#»widi# being equal 
to 1 through 20.) 

For example » if your usemame is Guests, 
Type: L(^FS1/Quest3 Pkess enter. 

You will be prompted by die system for a password. 

2> Type: yourpassword Pltessenter. 

You will see a greedng and die H>(h prompt) on die screen. The network is set q) so 
diat all usen. Guestl duough Guest20, logii^ to die H> which is your home drive for diese 
exercises. 

3> PttSc 

4> CLS 

CHKVOL-showsyou how much space has been aik)caied toagiven vohimeon anetworic disk 
and how much of dutt space has been used. This command rralaces die chkdsk command in 
DOS. 

5> Type: Chkvol Press enter. 

The information displayed is for die volume you are logged into (S YS :) 

6> PrtSc 
7> CLS 
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VOUNFO-givcs information similar to the Chkvol command; in addition to showing how much 
space is allocated to a volume and how much space is left, the VOLINFO command shows how 
many directory entries have been allocated and how many are available for use. 

8> Type: Volinfo Press enter. 

The statistics for die volume you are logged into will be diq>lay ed 

9> PttSc 

WHOAMI-displays your usemame, the file servers you are attached to, your connection number 
and the date and time of your last login. 

10> Type: Whoami Prtss enter. 

SUST-di^lays a list of file servers attached to this network 
11> Type: Slist Plressenter. 

S YSTIME-di^lays a fle serve's current time and date. 

12> Type: Sysdme Press enter. 

13> PrtSc 
14> Cls 

USERLIST--diq)lays a list of users who are currently logged into the network; includes a 
list showing each user> connection number and login time. 

15> Type: Userlist F/ess enter. 

16> PrtSc 
n> Cls 

ATTACH-may be executed only ziter logging into the network; if the network has more than 
one file server, ATTACH is used to log you into another file server. 

Do this only if your netwoik has more than one file server. 
Ask your instructor before doing this command. 

Type: Attach file server/usemame 

For example, ifyour second file server is named fii2, and you arc user GuestlS type- 
Attach fsZ/GiiestlS Ptess enter. 

You wiU be asked for your k)gin narne and password for fi2; you must be ide^ 
on £i2 to do this oommand. 

SEND^aikmsyoutosendamessageupto40charactetk)ogtoodw Touse 
this command, the user « whom you are senditig the messige must be logged in. Fmdout 
which usen are logged in so dutt you can practice this fracominand. example, if user 
OuestlS is k)8ged in you could proceed as follows; 
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18> Type: Send "Practicing NetWare commands is fun!" to FSl/Gucsil5 Press 
enter. 

19> Type: Send "Lunchtime!" to FSiyOuestlS 

The following exercise will tell you to delete certain files from your home drive. Before 
continuing be :fuxt that you are at the H>. 

20> Type: Dir Press enter. 

Hiese files should di^lay: pracdel.ut,pracsal.ut,andprBcpur.UL 
21> Type: Erase pracdeLut Press enter. 
22> Type: dir Prcssentcr. 

You see that piacdel.ut has been deleted from the directory. 

The DOS ERASE command does not delete a file permanently-it just maiks it for deletion. 

SALVAGE-recovers the file or files erased with the last Erase command you issued 
woikstation. Salvi^e works only on network drives; it cannot be used on local drives. 

23> Type: Salvage FSl/sys:stu/lQgin name Press enter. 

You shouU receive a message diat pracdeLut is recovered. 
24> PrtSc 

Salvage will not work if you execute a copy, purge, or erase command after executing the 
erase command. 

25> Type: dir 

26> PrtSc 

2T> cte 

PURGE-permanently deletes files yu have previously marked for delation with the DOS delete 
or erase command. It only purges files marked for deletion at your workstation. 

28> Type: Erase *.ut Press enter. 

29> Type: Purge Press enter. 

30> Type: Salvage Fsl/sys:stu/gues^ Press enter 

You should receive a message "No files recovered" because the purge commas 
removed these files from your home drive. Salvage will not work afker a purge command is 
issued. 

If you warn to practice this exereise again, ask your instructor to copy the fite 
^ yourhomedrive. 

ERIC • ^2 
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NETWARE 
MODULE 2 



OBJECTIVES: 

1 . List and discuss the four leveb of NetWare security. 

2. List and define the eight rights that can be assigned at either the trustee or the 
direcUHy level 

3. Define effective rights. 

4. Define file attributes and list fik attributes available with NetWare. 

5. Define drive mappings and search drives, and know how many drive taappiags and how many 
search drives are available on NetWare. 

6. Describe and demonstrate use of the following NetWare commands: 

MAP 

RIGHTS 

UDIR 

LISTOIR OR SHOWDIR 

FLAG 

NOOPY 

NPRINl 

SPOOL 

ENDSPOOL 

QUEUE 



LEARNING ACTIVmES: 

1. Read and study the handout NETWARE SECURITY AND DIRECTORY STRUCTURE. 

2. Complete NETWARE MODULE 2, EXERQSE 1. 



EVALUATION: 

Take NETWARE MODULE 2 TEST. 



ERIC 
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NETWARE SECURITY AND DIRECTORY STRUCTURE 



The four levels of NetWare Security are: 

1. Login/Password 

2. Trustee 

3. Directory 

4. File Attributes 

LOGIN^ASSWORD security governs access 10 the file server. If either the login name or the pas$w<xd 
is typed inconectly, the system will not log you in. 

TRUSTEE and DIRECTORY security leveb determine what you can do in a certain directory. For 
example, can you create files or only read existing files in a certain dire^ The trustee rights 
and directory rights are set up sqMoately. Hie eight rights that can be granted at these levels 



foUow. 




If you have... 


You can... 


Read Rights 


Read files in that directory 


Write Rights 


Write to or change files 


Open Rights 


Open files 


Create Rights 


Create files 


Delete Rights 


Delete files 


Parental Rights 


Create subdirectories 


Search Rights 


Search die directtvy fOT files 


Modify Rights 


Change the file attributes 



EtMiC'i iVE RIGHTS are those that you have at both the mutee level and the direciory leveL For 
example, if your trustee rights are read, write, open, create, delete, search and modify, but the 
directory rights are read, open and search, your effective rights would be read, open and search. 

The directory rights, called the maximum rights mask, are set up by the netwoik nianager as are iixistee 
rightt. 



FILE ATTRIBUIES detennine what a user can do with a file. They inchide: 
Read/Write Shareable 
Readonly Nonshareable 

If a file is read/write, you can read the file and write to it (change it). 
If a file is read only, you can read it, but not write to it 
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Shaieable means that the file may be used by more than one user on the net at one time. 
Non*shareable means that the fik is not shared by other users on the net 



DRIVE MAPPINGS allow NetWare managers and users to organize and label the different directories on the 
file server's hard disk so diat access to the directories is easier to accomplish and understand. 

Drive nuq)pings are very similar to paths in DOS. 

Hiere are S local drives when using version 3jt of DOS. They are labeled A through E 

There are 21 available networic drives that can be mapped to differem locations in d^ 

structure. Each map command assigns a drive letter to die directory you ^ledfy. F through Z may be 

used to m^) to different network directories. 

F6r example, if you Kbv F:«sy8:publk, whenever you are at the F prompt, you are in 
directory. 

Another type of drive on the networic is a SEAROi DRIVE, also refers Aseaich 
drive is set up using the nuv command. Search drives aUow the networicio access fikik)caied in 
directories odier dnn die directory you are currently working in. Search drives are assigned numben 
instead of letters in die nuq> command. However, die system wiU automatically assign a drive letter to 
asearchdrive. The system uses letten starting widiZ and workiiig backwards in die a^ 
search drive is assigned. 

For example, if you Map Sk«sys:public, die system will assign die drive letter Z:. 

Then, if you are at die but need to execute a fife in sysn;mblic, you wouU not have tt^ 
before accessing die file. The system wiaautomatk:aUy search for die file dirough each director 
diathasasearchpadisetup. Sixteen search padis may be set up. 
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NETWARE 
MODULE 2-EXERaSE 1 



Ih this exercise, commands are defined, and then the proper command format is given for you to execute 
thecommand. If you type the command and receive an error message, check to see that you used the 
correct command format and retype the command. Ifyou are stiU not receiving the expected results, ask 
an mstrucior for assistance. Commands may be typed in uppercase or lowercase. 

Oct your uscmamc from your network manager or instructor. 

MAP~assigns (maps) network drives to directories and displays such assignments (drive mappings). 

Before you can wodc in a directory on the networic. you must map a network drive to that directory. 
Mapping is often done by the networic manager and is stored in a fik called a LOGIN SCRIPT. Thetogin 
script automatically maps yoa to the needed drives when you k)g in. 

The following exercise will demonstrate some uses of the map command. 
STEP: 

1> LOGIN 

2> Type: Map Pressenter. 

The system wiUdi^tay your drive mappings that have been set up by your networic manager. Italso 
displays any search drives that have been set up. 

3> PrtSc 
4> Cls 

RIGHTS-displays your effective rights in the directory spedEed. 
5> Type: Rights Pressenter. 

Notice that you have all rights in your home directory excq)t parental 

6> Type: MapO:=Sys:Login Pressenter. 
7> Type: G: Pressenter. 
8> Type: Rights Pressenter. 

Notice the difference between your rights in your home directory and the Syslogin directory. You have 
no rights in Sys:Login. 

9> PttSc 

10> Cls 

n> Type: MapG:-SYS:WP Pressenter. 

12> TypeG: Pressenter. 

13> Type: Rights Pressenter. 

14> PrtSc 
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15> Type: H: Press enter. 

This takes you back (o your home direcuny. 
16> Cls 

UDIR-globaily searches through a directory or directories fa a specified file or files. 

17> Type: UdirFSl/Sys:WP Press entt.-. 
The screen will display any files in the Sys: WP direct(»y. 

18> Type: MapG:sSys:Spr Press enter. 
19> Type: G: Press enter. 

20> Type: UdirFsl/Sys:*.wks Press enter. 
All files with the extension .wks will be diq>layed. 
21> PrtSc. 
22> Os 

USTDIR OR SHOWDIR (Ask your instructor which command to use.Mi^lays the directory structure of a 
specified volume, drive, or direouxy; also diqtUys the maximum rights mask and the time and date of 
creation for each directory below the one q)ecified. 

23> Type: ListdirSys:Stu/Ail Press enter. 

You will see a list of all of the Guest directories used for these modules. 
24> PrtSc 
25> C!i 

Be sure that you are at the H> (in your home directory before continuing. 

FLAG-di^lays or changes file attributes. If you need a review of file attributes, see the handout 
NETWARE SECURITY AND DIRECTORY STOUCTURE. 

26> Type: MapG:-Sy8:WP Press enter. 

27> Type: G: Press enter. 

28> Type: Flag Press enter. 

All the filet in this directory display with shareable read only file attributes. 

29> Type: Flag Press enter. 

Hie filenames display ttiOowtd by "not changed". 

Yoo cannot im the atlribuM because you do no have modify rights in this diiecioty. 
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30> PrtSc 
31> Cls 

NCOPY-<opies files from on directory to another can b« nvil with both network nnn local HnvM. 

32> Type: ncopy * * H: Press enter. 

33> Type: H: Press enter. 

34> Type: dir Press enter. 

35> PrtSc 

36> Cls 

37> Type: Flag Press enter. 

Notice that aU files in your home directory are non-shareable read/write which is the normal or default 
file attribute. 

38> Type: Flag*.* sro Press enter. 

The screen will display each file name foUowed by the shareable read only file attribute. You can 
change file attributes in your home directory because you have modify ti^ts in it. 

To change the files in your home directory back to non-shareable read/write, 

39> Type: flag*.* n Press enter. 
You will see the new fU, eittrit;!tiBS on your screen. 

40> Type: Map Press enter. 

Look at the screen to sec which drive letter sys:public is m^jped to. Switch to that drive letter. 

NPRINT-sends a file to a aetwoA printer. The file must be in ASCIE format or it will print out as 
"garbage". You may be able to print a file created by an application prognun such as a word processing 
or database management system, but it will not print in the correct format 

4i> Type: Nprintp.bats=fsl p«l Press enter. 

You will see a message: 

Qucing Data To Server FSl Printer 1 
FSl/Sys:PubIic 
QueingFileP3AT 

This small ASCL'- file wiU print on network printer 1. 

42> Type: Nprint supervis.mac s«fsl p«2 Press enter. 

Notice that a banner whfch identifies the user prints before the file prints. This banner identifies 
which user requested the print job. which is imporant when aU users share network printers. 
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43> Type: nprim supercai.bat s«fsl p-l c-2 Press enter. 

You wiU receive two copies of the file. In these commands S=filcserver name, P=network printer number, 
Cscopies, and NBs no banner. 

Ad's. rin tn 

4S> Type nprint pcdosnetdoc s^fsl p^O nb Ptess enter. 
46> els 

This file piints without a banner. Also notice that this file prints some ''garbage'* and that it is not 
formatted. The file pcdosnetdoc is a word processing file created with Multimate. The wc^ irocessing 
codes are printed as "garbage" because nprint can read only ASGE chaiacten. 

Another way to print on the network is to use the SPOOL and ENDSPOOL commands. 
^POOL-saves files so that they can be printed on netwc^ printers. 

You must use qwol w*-' 1 you cannot send a fde directly to a network printer &^ 
fiom inside an zpr 

You also must us spoul if you wish to use the Shift/PrtSc key to print die contents <rf your woricstation 
screen on a network printer. 

47> Type: Spool Press enter. 

48> Type: Dir Press enter. 

49> Press: Shif .TrtSc 

50> Type: Endspool Press enter. 
Your scre^ contents are sent to networic printer 0 (the default printer). 

ENDSPOOL-closes the print files saved with the SPOOL command 

51> Type: spool s«fsl p^l Press enter. 

52> Type: Userlist Press enter 

53> Press: Shift/PrtSc 

54> Type: Endqxxd 
The userlist will print on networic printer 1 . 

QUEUE-dispIays the print jobs in a printer's queue (along with 4e job sequence, job number, banner 
name, number of copies, form number, flags, station number, uaemame, and time queued for each job. 

AUows you to delete unwanted entries you have placed in the queue. 

Displays spool information for a specific printer on any server. 
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55> Type: Q Press enter. 

The list of files queued for printer Q will display because we did not specify a printer. 

56> Type: Q/pri/safsl Press enter. 
The Ust of files queued for printer 1 wiU display because we specified imnter I in the command. 
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NETWARE 
MODULES (OPTIONA^) 



OBJECTIVE: 

L To practice using the NetWare menu utilities Session, Filer, Syscon, and Queue. 



LEARNING A CllViriH S 

h Complete the NetWare Tutorial program. Ask instructor for specific instructions. The 
tutorial program is on a microcomputer with a hard disk or is on your network. 

Access the tutorial by going to tb^ (Srectory on which it is stored (ask instructor). 

The tutorial is divided into four parts. They can be accessed by typiDg: 

Tutor- 1 

Tutor-2 

Tutor-3 

Tutor-4 

Other instructions you need are on the tutorial program itself. FoUow the instructions given 
on your screen to complete these exercises. 
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NETWARE 
MODULE 4 



OBJECTIVES: 

1 . Descri*-^. the function of the NetWare Electronic Mail System. 

2. Describe the electronic mailbox. 

3. List and describe mail types. 

4. Describe bow to select mail by types, by source, and by datf/rinw 

5. Defme and demonstrate use of the following EMS (Electronic Mail System) commands. 

Check (define only) 

Qose 

EdU 

List 

Help 

Open 

Put 

Read 

Remove 

Send 

View (defme only) 
Quit 



LEARNING ACnVITIES: 

!. Read the handout ELECTRONIC MAIL SYSTEM CONCEPTS. 

2. Read the handout EMS COMMANDS. Keep this list for reference while completing the E-mail 
exercise. 

3. Complete the E-mail exercise according to instructions given by your instructor. 



EVALUATION: 

Take the Netware Module 4 TesL 



1^ 



5j 



NETWORK APPLICATIONS 
STUDENT'S GUIDE-NETWARE 
PAGE 19 



MODULE 4 
ELECTRONIC MAIL SYSTEM CONCEPTS 



Function: 

The Electronic Mail System (EMS) provides a conveniem way to compose, send, and file netwcA 

mail. 

The following keys may be used during command entry: 
Backqnce-deletes characten to the left of the cursor 
Delete-ddetes the character at the cursor 
Keyboard arrows-move the cursor up, down, left, right 

Esc^, Control/C and Control/Break-^rase the entire command, allowing you to start over 
F3 key-UMids the cominand line widi the previous command, which can then ^ 



The following keys can be used to scroll through text: 
Up Arrow, Down Arrow, PgUp, PgDn, Home, End. 



The Electronic Mailbox: 

When a user is created on a file server, a unique, encoded mail subdirsciory ("mailbox ") is 
automatically created for him or her. Mailboxes are located in the directory SysrMaiL Thesystem 
remembers which mailbox is yours; therefore, yon do not need to know 

Rights: You have aO rights except parental in your mailbox. You can open your nsail and read it, 
remove it, forward it, or close it and store it for later use. 

Mail from other users is automaticaUyfded in your mailbox when you run the EN^ Network 
security allows other usen to place new mailin your mailbox, but does not allow them to view or alter 
any other information. 

Mailing large files: 

Mailing large files is not recommended because this creates a dupUcate of the file a^ 

takes iq> qMce; therefore, send a short memo informaing usm which directory to 
file that is for commou use. 

Mail Types: 

Mail is classified accordiiig to its content or purpose. There are four types of network mail: 
FILE, DOCUMENT, LETTER, and MEMO. 

Files, Docuinents, and Letten are standanl DOS files that can be created by any p^ 
processor. 

Mdnos are created and ouuntained only v/iih the EMS memo edi^ Memos belong exclusively to the user 
who created them, and reside in that user's mailbox. A memo riame is limited to eight characten. 

1^ 
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Mail classification: 

If you classify your mail by the foUo wing guidelines, you wiU be able to search your mailbox 
quickly for specific types of mail 

FILE- Use for non-message oriented files, such as raw data files and Dinary image files. 

DOCUMENT-Use for word-processed documents or text files, 

LETTER-Usc for messageH)riented text files (usuaUy lengthv or general purpose in nature). 

MEMO-Use for rdatively short messages addressing ^ific subjects. 

When you identify jn item of mafl to be distributed, you should prefk t^ 
Ql)e-file, document, letter, or memo. 

The default prefu is file. 

SdectingMaik 

Most EMS comnumds let you select and woric with item^ 

descrqxions." Using search descriptions, you can select mail by type, source, date and time of 
mailing, or any combination of these criteria. 

To select mail by type, singly ^ify the mail type. 

Example: List "Documents and Memos" 

To select mail by sou:!:e, type: 

Mail from send^ (Use sender name) 

To select mail by daieAime, simply q)ecify the desired information. 

Tune and date phrases are always keyed by one of the following words: Mailed, sent, dated, after, 
before, during, in on, or at 

The da» may be specified by Year. Year and Month; or Year, Month, and Day. 

TTie lime may be specified in standfid (12 hour) or laiUtary (24 hour) format, widi or without reference 
tominuies. 
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MODULE 4 
EMS COMMANDS 

CLOSE-Usc close to Cii»c open mail. The mail is taken off the list of open mail, but remains in your 
mailbox for later recall. 

DIREClUKV-iists the rues m a directory 

EDIT-Use edit to create and edit your own memos. 

LIST MY MEMOS-Use lisi my memos to list the memos that you have created 

UST USERS AND GROUPS-Use list usen and groigw to list network 

group combinations (so you know who will recdvenuul that you send to groups or group combinations). 
OPEN-Use open to open mail for leading or editing. 

PUT-UsepuitocopynudlfiomyourmaaboxtoanonnaiDOSf^ The DOS ffle can then be accessed, 
modified, or printed outside of the Electronic Mail System. 

QUIT-Use quit to exit finom the EMS and return to DOS. 

READ-Use read to disfriay a piece of mail in die Information Window. 

REMOVE-Use remove to delete filed items of nudl firom your mailbox. 

REMOVE MY MEMOS-Use remove my memos to delete memos which you have created 

SEND-Use send to send mail to other users or user groups. 

VIEW-Use view to view the conteat^ of regukv text files (files that are not related to the EMS). 
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NETWARE 
MODULE 4-EMAIL EXERQSE 

Login using the login name given you by your instructor. 
TO ENTER THE E-MAIL SYSTEM. 
Type: Mail Ptess enter. 

TO CREATE A MEMO. TYPE EDIT MEMONAME; for example, if you want to name the memo lunch type edit lunct 
Give your memo a name up to eight characters. 
Type: Edit Press enter. 

The cursor will move to the tt^ of die editing screen, and you can type the memo. 

Typeashonmemo. 

Press the F2 key to save it 

SENDING A 'vIEMO TO ANOTHER USER 

Now you are ready to send your memo to another user. 

Type: Send memo to (Choose user currently on the netwwk id send the memo 

10.) 

You should also receive mail from someone doing this exercise. 
OPENING MAIL 

Before you can look at any of your mail, you must first open it 

Type: Open all Mail Piressenter. 

To list your open mail. 

TVpe: List Plcss enter. 

Once mail is opened. 

Type: Read Press enter. 

After you have fmished reading your mail. 

Type: QoseaUraaiL Press enter. 
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TO PLACE YOUR MAIL IN YOUR HOME DRIVE in normal text file fonnat. 

Type: OpenaUmaU Press enter 

Type: List Piress enter 

Select a piece of mail to place in your home directory. 

Type: 

Put my memo to Sys:Stu/Gucsa»/Practicejnal 

This will copy the memo you selected to your home directory and name the file practiccmal. 

TO REMOVE YOUR MAIL 

Type: Remove all mail Press enter. 

TO EXIT THE EMS 

Type: quit Press enter. 
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NETWORK APPLICATIONS FOR THE OFHCE ENVIRONMENT 
INSTRUCTOR'S GUIDE 
TELECOMMUNICATIONS SYLLABUS 

DESCRIPTION: 

This module includes telecommunications program conc^ts and sqjplications. Only an 
insuuctor's guide and syllabus is provided because the nuxlule should be conducted as a 
uemuiisuttuori OTily. 

PROCEDURE: 

This nKxiuleshodd be conducted as a series of instnictor^edlearni^ Becausjthe 
instructor oiust be a registered user of a communications service, students should not be 
allowed to have access to the communications service user Ld. name or password 

TEXTBOOK: 

No textbook is required, but studrats should have access to the following bodes for pnot 
reading: 

The Complete Handbo(* of Personal Computer Communications by Alfred Glossbrenner, St Martin's 
Press, New York, 1985. 

Microcompuien and Applications by John Day, Thomas Athey, and Robert Ztnud, Scott Foitsman and 
Company, Glenview, Illinois, 1988. 

Wcwdstar 2000 Pius Release 3 Reference Guide by MkrroPro International Corporation, San Ra&el, 
CalifcHnia, 1987. 

CompuServe Information Service User's Guide by CompuServe Incorporated, Columbus, Ohio, 1988. 

SUPPLIES AND MATERL\LS: 

Wordstar 2000 Plus Release 3 by MicroPro International 
Private telq)hone line with a plug-in connector 
I^Iayes-compatibb modem (internal) 
Registration with CompuServe Information Service (CIS) 

OBJECTIVES: 

1. Describe the need in an automated office for access to on-line databases thiough 
communications services. 

2. Describe how to set up a control fde for a tekxommunicatk)nsprognun within 
processing package. 

3. Access a telecommunications program within a word processing package. 

ER?C • 6/ 
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4. Prepare a message to send through a telecommunications program of a word processing 
package. 

5. Access communications service to retrieve travel information. 



EVALUATION: 

Students need not be tested over the applications in this module. 
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TELECOMMUNICATIONS 
INSTRUCTOR-LED DEMONSTRATION 



LEARNING ACTIVTIES: 

1. Students should read pp. 157-193 of The Cbmplete Handbook of Personal Computer 
Con^munications for background concerning on-line databases or communications services. 

2. Students shouM read pp. 200-218 of Microcomputers and Applications for background 
concerning telecommunications funa^mentais. 

3. Stodents should read pp. 419 431 of Wordstar 2000 Plus Release 3 Reference Guide for 
background concerning Telmerge, Wordstar's telecommunications pro{7am. 

4. lastrucior should demonstrate to students how to set up Telmcrge.Sys. the fale that 
controls the operatbn of the Telmerge utility (sec pp. 432-434 of Wordstar 2000 Plu s 
Release 3 Reference Guide) . 

5. InstnKtcv should demonstrate to students how to add information ab^ 
communications service (le., CompuServe) to Telmerge.Sys ffle (sec pp. 434-436 of 
Wordstar 2000 Hus Release 3 Reference Guide) . 

6. Instructs should demonstrate to students how to access communications service (i.e., 
CompuServe) to get information about travel services through the Official Airline Gijide 
(OAG) database (see pp. 136-143 of CompuServe Ustt's Guide) . 

7. Instructor should demonstrate to students how to send electronic mail tfirough a 
communications service (sec pp. 440442 of Wordstar 2000 Plus Release 3 Refeience Guide). 
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NETWORK APPLICATIONS FOR THE OFHCE ENVIRONMENT 
INSTOUCTOR'S SYLLABUS 
EPSON FX.85/286 



DESCRIPTION: 

Tha module mcludes concepts and tcnninology on operating the ^won FX-85 and FX-286 model 

printcis. Diffwcnttypcsofpqwandiypestyleswfflbepre^ 

for loading and printing documents using various features of the Epson printer. 



PREREQUISITES: 

No prerequisites are required 



PROCEDURE: 

Give lecture and demonstration simultaneously* Print an example document using dififoent 

typestyles availabk on the ^)son and also demonstrate die printing opi^ 

word processing software you are using. Demonstrate how to load different types of pq)er« 

Depending on the anioum of equqmiem avaiU^ evaluaie stud 

they perform different tadcs. Give students theory test includedarts me laboratory 

assignments, an example probleou and a theory test Ofcourse, you can create your own to 

acconunodate your word processing software package* 



TEXTBOOK: 

No textt)ook is required. This module contains all handouts and exercises. Two manuals are 
recommended for refntnce as needed: 

EPSON'S USER'S MANUAL, FX-286 PRINTER 
EPSON'S USER'S MANUAL, FX-85 PRINTER 



SUPPLIES AND MATERIALS: 

Ptovide sttidents with Epson Kfodule, student syiiaous, and itfeicnce manuals. 
Ptovide s&idents with an exercise disk. 
Ptovide students with laboratory assignments. 

Ptovide students with labels, paper, and ribbon cartridge (or just use the same cartridge). 
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OBJECTIVES: 

The objectives of this module are to: 

1. describe the process of how a document travels £rom the computer to the printer. 

2. explain the parts/definitions and supplies of the printer. 

3. explain the difference between letter and near*leuer quality pdnL 

4. present the different types of p^r and how to load each into the printer. 

5. discuss die feaoircs and printing enhancement aq»bilities (rf die printer. 

COMPETL^CmS: 

At die end of diis module die student will be able to: 

1. list die niain parts of die printer and their fimcticMis. 

2. pitparr printer to receive documents. 

3. load various types of paper in the printer. 

4. print documents using differem print enhancementsAq>ii<>t^* 

5. replace die ribbon cartridge. 

6. switch from draft mode to near-Ieuer quality mode. 

7. demonstrate how to load labels and different types of paper. 

8. print documents using different typestyles. 
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INSTRUCTOR'S GUIDE 
EPSON FX.85/286 xMODULE 



The following pruUems were created with the MultiMaie Advantage, Vcfsion 3.6 woid processing 
software. You nwy have lo create your own probtems to accommodate your soft^^ Some 
plications programs arc designed to control aUtypestylefii^ These programs may cancel all 
previous settings, and you may not be abte to use the Sclcc Type fiuKtiw^ So it is very important to 
w(xk out all your exereise pDc4>lems. 



These problems were created with the idea that students are in a Prindfd^ 
Ptocessiog course. The instnictorsfaoukl create aU problems on a disk and make each stu^ 
You wouU only have to show the studentt bow to boot the system. Hie students wiU just print these 
documents, so they would not need to know how to edit a document 

First devekip a very simirie denionstration problem where you can change the typestyles v^ 
quickly. Pbrexaffiple: 

Demonstration problem— Type the name of your college 
l>pe the name of your department 
Type the name of your city, stale 
Type the date 

You may ^am to center the problem vertkadly and horizonMy, with th^ 
Prim out die fust copy widi no Qrpestyles, just using the standard def^ 
soft /are). 

Next print die problem in letter-quality mode. 

Next prim the same problem using die italic typestyle only. 

Now print die same problem usirig double-strike and italic typestyles. 

Prmt the sanne problem using double-wklth and em?^^ You may have to make somr 

adjusunenu in die status line because each line cannot b^ wider thair half die w^ So 
your right margin cannot be wkler dian 42. 

You can also use die same problem to demostraie how your software can change top margins and teft 
margins, and any odier printing optkxis diat are included in die software. 

Be sure to covw aU die printing options and typestyles die students WiU be using to co^ 
exercises. 
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THEORY TEST ON EPSON FX-85/286 PRINTER 



MATCHING: Match the words In Column B to the descriptions In Column 

A. You will use each word only once* Worth four points 
each* 



COLUMN A 

1* This Is a standard set of A« 
printer codes • 

2 • These levers are used to Install 
and move the tractor unl t • 

3. This lever allows different thick- C. 
ness of paper or multiple copies 
to be Inserted Into the printer. D. 

4. The Selec Type feature Is located E. 
here • 



5. This mode prints 17«6 characters 
per Inch* 



COLUMN B 
Condensed Mode 

B« Control Panel 

Emphasized Mode 

DIP switches 

Tractor Release 
Levers 



F« Print Head 



6. Used on the FX-85 to print G. 
continuous -teed labels • 

7. The '•lement which contains the H. 
nine wires that strikes the 

paper and prints dots to form 

different characters* l« 

8 • These switches control some J« 

Important: p» iut^r functions * 

9« This mode prints eacli dot twice 
(form of bold print), 

10. Tells the printer where the top of 
each page begins • 



Top-Of-Page 
Position 

Paper Thickness 
Lever 

ASCII 

Troctor Unit 
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TRUE/FALSE 



3. 

4. 
5. 



Place a "T" for true and an "F" for false for each of 
the following statements. Four points each. 

The Epson FX-85/286 Is a dot-matrix printer with 
near-letter quality capability. 

The print head will print about 100 million characters 
based on an average of 14 dots per character. 

When you print a file to a disk, you cannot see any 
headers, footers, or page numbers on the screen. You 
have to wait until you print the document. 

Use Selec Type feature to turn off the paper-out sensor. 

Selec Type allows you to comb/ne no more than two type- 
styles at a time. 



FILL-IN-THE-BLANK: Fill In the necessary word or words to make t'ue 

following statements complete. Four points each. 

1. The three types of paper that you can use In the FX-85/286 are 



and 



2. A file can be printed to the 
or 



3. A 



Is an area provided by 



the software application to store files In the order the printer 
receives It. 



4. The FX-85/286 has two types of paper-feed systems 
and 



5. In 



mode 



the characters are more fully formed so that the characters look 
solid . 



ERIC 
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SHORT ESSAY: Use complete sentences to answer the following questions 
Worth five points each. 

I. List four things to consider when choosing a locacion for the 
printer? 



2. List the things you can do to make loading paper into the printer 
easier? 



3. Name two advantages the Epson printer has over a letter-quality 
printer? 



4. Describe at least four functions provided by tlie control panel? 
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ANSWER SHEET FOR 
THEORY TEST ON EPSON FX-85/286 PRINTER 



MATCHING: 



Match the words in Column B to the descriptions in Column 
A. You will use each word only once. Worth four points 
each. 



H 



COLUMN A 

This is a standard set c£ A. 
printer codes. 



These levers are used to install 
and move the tractor unit. 



3. This lever allows different thick- C. 
ness of paper or multiple copies 
to be inserted into the printer. D. 

6. The Selec Type feature is located e. 
here . 

5. This mode prints 17.6 characters F. 
per inch. 

6. Used on the FX-85 to print G. 
continuous-feed labels. 

7. The element which contains the H. 
nine wires that strikes the 

paper and prints dots to form 

different characters. i. 

8. These switches control some J. 
important printer i' unctions. 

9. This mode prints each dot twice 
(form of bold print). 

10. Tells the printer where the top of 
each page begins. 



COLUMN B 
Condensed Mode 



B . Control Panel 



Emphasized Mode 

DIP switches 

Tractor Release 
Levers 

Print Head 

Top-Of- age 
Position 

Paper Thickness 
Lever 

ASCII 

Tractor Unit 



TRUE/FALSE: Place a "T" for true and an "F" for false for each of the 
following statements. Worth four points each. 

T !• The Epson FX-85/286 is a dot-matrix printer with 

near-letter quality capability. 



ERLC 



2. The print head will print about 100 million characters 
based on &n average of 14 dots per character. 
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'J[ 3. When you print a file to a disk, you cannot see any 

headers, footers, or page numbers on the screen* You 
have to wait until you print the document. 

^ Use Selec Type feature to turn off the paper-out sensor, 

T 5. Selec Type allows you to combine no more than two type- 

styles at a time. 

FILL-IN-THE-BLANK: Fill in the necessary word or words to make the 

following 8 tatements complete . Four points each. 

1. The three types of paper that you can use in the FX-85/286 are 
single-sheet , continuous-feed 



and green bar 



2. A file can be printed to the disk 

or printer , 

3* A print queue is an area provided by 

the software application to store files in the order the printer 
receives it. 

The FX-85/286 has two types of f-per-feed systems: pln-f ^ed 

system and friction-feed system . 

5* In near-letter quality mode 

the characters are more fully formed so that the characters look 
sol id . 



SH<^RT ESSAY: Use complete sentences to answer the following questions, 
Worth five points each. 

1. List four things to consider when choosing a location for the 
printer? 

The answer is on page 6 of the Epson FX-85/286 Module. 
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2, List the things you can do to make loading paper Into the printer 
easier? 



The answer Is on page 11 of the Epson FX-85/286 Module. 



3, Name two advantages the Epson printer has over a letter-quality 
printer? 



The c nswer Is located on pages 12 and 13 of the Epson FX-85/286 
Module. 



4. Describe at least four functions provided by the control panel? 

The answer Is located on pages 14 and 15 of the Epson FX-85/286 
Module . 
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NETWORK APPLICATIONS FOR THE OFHCE ENVIRONMENT 
STUDENT'S SYLLABUS 
EPSON FX.85/286 

DESCRIPTION: 

This module includes concepts and tenninology on operating the Epson FX-85 and FX-286 model 
printers. Different types of paper and typestyles will be presented with hands-on exercises 
for loading and i^ting documents using various features of the Epson printer. 

PREREQUISITES: 

No prerequisites are required. 

PROCEDURE: 

A lecture and demonstration will be presented. Students will read this nuxlule, then con'plete 
all laboratory assignments in the order given. Instructor will evaluate each student on 
operating the printer. Students will take a theory test 

TEXTBOOK: 

No textbook is required This module contains all handouts and exercises. Two manuals arc 
recommended for reference as needed: 

EPSON'S USER'S MANUAL. FX-286 PRINTER 
EPSON'S USER'S MANUAL. FX-85 PRINTER 

SUPPLIES AND MATERIALS: 

Studenu will use die word processing software program provided by the instructor. 
Soident data disk also provided by the instructed. 
Module on Epson FX-8S/286. 
Epson FX-8S/286 primer. 

Various types of paper and labels provided by instructor. 
Labcmoory assignments. 
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OBJECTIVES: 

The objectives of this module arc to* 

1. describe the process of how a documert travels from the coir.iyitcr to the printer. 

2. explain the part' Jefinitions and supplies of the printer. 

3. explain the difference between lettiT and near-letter quality print 

4. present the different ^pcs of prper and how to lc3d each into the printer. 

5. discuss the features and pnndng enhancement .apabilities of the printer. 

COMPETENCIES: 

At the r4id of this module the student vv ill be able to: 

1. bst the niain parts (rf the printer and their functions. 

2. {Htpare a printer to receive documents. 

3. load various iype«^ of paper in the .jrinier. 

4. ^^•u documents using different print ^ihanc''4n<;nt;/(9do^^ 

5. rq;>lace the ribbon cartridge. 

6. switch from draft mode to near-letter quality niode. 

7. demonstrate how to load labels and different types of paper. 

8. print documents using different typestyles. 
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EPSON FX-85/286 MODULE 
INTRODUCTION 

In this module you will learn the concepts of how documents are pcepared to be sent to the 
printer, the parts and supplies needed to maintain the printer, and the nrinting enhancement features 
available. This module will give you a basic understanding on hew a printer qwrates. 

Most places of employmeni will provide you with all the documentation you need in order to 

learn their software plications progrms. When it comes to die printer, you usually just get a 

demonstration on how the printer works. It is very important to loww the o^ttbiBties of your prm 

because it can make your job easier, and it can help you in deriding which soft^ 
purchase. 

The printer used in this module is tL; Epson FX-8S/286. lUs is a dot-matrix printer that 
recognizes a standard set of pnnter codes caUed ASCn (American S 

Interchange). The FX-85 has a print speed of 160 characten per second, and the FX-286 has a prim 
speed of 200 characters per second. The only major difference between the FX-85 and FX-286 is the 
number <rf columns wide each nodftl car handle. The FX-85 is 80 columns wide but can be increased 
to 132 columns when in compressed mode. The FX-286 can handle up to 136 columns wide, and can be 
increased to 233 odumns when in comptesst^i mor^. 

Printing ' 'ires of the FX-85/286 include near-letter qualit) omle, loads continuous-feed 
paper or single-sheet paper, mi*, special typestyles, an 8K buffer r^ii lets you print a doctuneni while 
j-ou woric on another, and a dot gnq)hics mode which alk>ws the printer to i^cduce inctures^ graphs, 
charts. 

All of these features are po^«ible if th'^y are induded in Ae software applratiou package j .lu 
areusing. - cj can also print dieae features by using BASiCCcom,. icr language 
involved, and you are actuaUyprogramnMngthtvomputcr to aw Obviously, you 

have to know BASIC to be able to enter the pi u:t codes. 

84 
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The Epson FX-85/286 is a dot-matrix printer with near-letter quality c^[»bility. The FX-8S/286 
uses a print head (element (»* font) th^ has nine pins (v wires m As the print head 

moves across the page horizontally, it strikes the inked rbbon and presses the character on the pq)er. 
Iliese characters are made up of dots. Oq)ending on the character, die dots that make up that character 
are printed individuaUy or m groups, or a combination of both. Each letter, symbol, or number takes 
q)pn>ximatelyl/160th of a second to print Because die characten are not as sdidlyforjsed as in 
letter-quaUty printers, the &)son prints fester wd produces what is 

A. OBJECTIVES 

The objectives of this module are to: 
1. describe the process of how a document tmveb from the computer to die prima 
Z expiamdieparts/defimtk>nsandsiqq[)lies(tf the 

3. eqilain die difiGsrence between fetter and near-letter quality prin^ 

4. pRsem die different types ofpqierand how 10 iMdebchmto die printer 

5. discuss die features and printing enhancement cqMbilities of die printer. 

B. COMPETENCIES 

At die end of this mod'ile die student will be able to: 
1. list die main parts of die printer and dieir functions. 
1 prepare a printer to receive documents. 

3. toad various types (rfpqwr in die printer. 

4. print dncumentsusirg different print enhancements/options. 

5. rq)lace the ribbon cartridge. 

6. switch finom draft mode to near-fetter quality niode. 

7. demonstrate bow to krilabeb and differently 

8. print docmienis using differatt typestyfes. 
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EQUIPMENT 



A. PartVDefimtions 

The printer parts are the: 




9outK^: ipsdk rx>2f usew^s manual, ioss* p. f.«. 




1. Oq/Off switch — tunu the primer oo or off ami is located on the left skk 

1 Coonol panel — allows the user to select the different typestyles, advances the paper one sheet 
or line at a time. Italsoindicatesif the power is on, if the printer is rea^;, and if the user 
is out of paper. The comioipanJ is located in the right lower corner ot the printer. 

The conttol panel contains duee buttons that are color coded The left side is gray and the 
right side is btae. To activate die ftinctions in gmy, the primer must be offline. Toactivate 
die functions in bine, die primer must be on line. 

3. Interfile CQQoeGlor~TbeQMOtt-FX uses a paraM port (Centiaiic^ A parallel connection 
allows 8 bits (one cfaaiacter) 10 be sent to die printa at die same time, llieprinterand 
compmer are coonerted by a paralld cable which htt 8 wi^ one for each hb^ 
infimatioo bom computer lo printer. 

4. DIP switches (Dual In-Une Package) — dieae switches are inside die primer and diey control soine 
impodam primer ftnctiona. They art located on die right comer of die PX-8S and die FX-286. 
Yob have to onacsBw die cover 10 reach diem. These switches are usoallyaet by die fSKttxy to 
accq^ Jtandard prim codea»bm the DIP switches can be changed to accept othci codca* For 
exanple» if yon warned to prim r a foreign language, you would have to change one or two of die 
DIPswiiches. 

St; 
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5. Plaien — the bbdc toiler whkhpiovkles a htfdsurCM 

6. Mmbead--*theeleniatwhkhconudiutIi^ 
fiDnDdiffeiempaciienu,sachasiium letten* symbols, and grq)hics. 

7. Ribboo canriclge — the inked fMc ribboo used to print characten on tbe paper. 

8. Piper feed knob — the knob k)cated on tbe right side of tbe printer and used (obe^^ 
single or coniimioos-feedpq)er^nto die primer. It is equivalent to die knob on a typewriter. 

9. Piper bail lever~tae^ to keq) die p^Kr flat against die pbuen(^ 

on die left and fight end <tf die metal bar widi die number scale OP di^ Ond)eFX*85, 
yoo puO die metal bar up and out toward yoQ* 

10. Pqw release lever — kxMns die paper in die printer to inakeacQustroents in kiadtngte 
easier, bis die Mack lever located oo die left side of die printer, next to die pqierba^ 
lever. 

11. Piper dikkness lever — aOowsdifferemdiickn s(tfpqKrormaltqriecop» lobeinserted 
into die primer. U is kx:ated in front (rf die pq)u release lever and a V'k ^'-'sign 
on top of die lever. 

12. Paper separator — diis helps keep die papet from coding around tbe platen and going back into 
die pnnttr, 

13. Pin-feed hcAlers — sets die prima fiv die wkhh of pqwyoo are using. Use 93 testandod 
83paper. b is located above die begnming of die scale ratL^emettd be go die FX^^ On 
die FX-286 you rdease die lockiiig levea to niove die pin-fM 

die pqier is on zero on die scale. 

14. Loddnglevers — die gray levers diat release die pinfeed hcddoL PuUfivw^ 

15. Pin-feed cover — die Mack levendiat lay flat against die paper. They beip keep die paper on 
die pin boUeass die paper moves up YoupuUdielevenupoodieFX-286. Tbeyare 
peraiaoendy installed oo die I?C<45 and just barely catches die edge of 

loaded 

16. TcKtor release lever — die silver leven located right above die left and right psper bail 
levers. The tnctor release levers are used to instaO and ?tmove die tractor unit when u^ 
single-sheet pqxr. 



B. Supplies 

The ^wn printer does not need many siqipUes. Some of diese supplies or pvts are very natly 
replaced. Piper is w^.wiO be rqilaced most often. There are diffemit weights sndwiddir of paper, 
die stsodard weight is 18-10 lbs. of bond paper, andS 1/2 inches wide. 
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Tbe ribbon cartridge is about tbe only item besides fdptt that needs to be changed ooca- 
sionaOy. and the number ofpeges a ribbon produces dq)ends on the ivi^ Fot 
example, ifyou use bold prim> underiine , or ^^toir pac you win tt^ Older 
die ra)boo by the model number of your printer. 

The prim bead and platen (Mack roller) are parts that need to iq^ 
damaged or worn out The prim head wiU prim about 100 million characten based oo an avei^ 
14 dots per character. 

A prim stand lets you pm die pqw underneath the pTjuer and can he^ 

noise. You can ako pnrchatft a platfir nwfr for ffM> printiw fn Hif^f fr^ yrm.inlafTTg whfT: yOC 

are not using die printer. 

A SDiaU portibk vacuum cleaner is helpfid in cleaning am die lem and dust dw 
under die ribbon camidge. You can clean die outside of die printer by using clear wmer or a 
non-abrastve cleaner on a soft dodi ID help remove stains. 

C TypesQfFaper 

There are basically direc types of paper you can use in die FX-8S/286.si^ 
(such as lettBriieaiO,cootinnous-feed paper, and green^w Mofdiese 
ififGerem types (rf paper can be purchased in difforem weights and widths^ 
^ecifications. Gfeeti-barpq)er is also available for die FX-8S. 

PREP ARING THE PRINTER 

A. Setting Up llie Printer 

One of die firtt diingc you sbodd do in letting up your primer is to choose die rigte 
doQ. YoQ may nm have t choice because of bow die room is designed, die locmioa of d^ 
ordieleogd if die cable tbatconoecu die printer and computer. 



Sd 
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If you do have a clxMCc of locatkin, you my watt to luq> ^ 

— Place your compoieraixi printer on a solid fouDdadoiL If possible, purchase a woricstation 
designed e^iaOy for the computer and prima. 

— Do DOC place the printer directly 00 caipet» and use a grounded outlet, no a^ 

— ^Keq) your computer and printer away from the base unit for cofdkssp^ 

— Keq) printer away from direct sunlight, beat sources, moismrs, and dust 

— Do not me the same c jcdt breaker as od>er hrge machines or Mpptimkcn. If diey cause a power 
fiulnie, yoo may kMe vaiuaUe infbnnation. 

— Siqr away from ojotiolledwaO switches (one inain switch 4^ 
Someone may accidentally turn off die switch. 



Oiice you have diosen die best k)cauoo &r your printer, you can next cbec^ 

— Chedc die primer te proper settings for die size paper you are usng» 
is used by oifae^ 

— MttB sure you have enough pqier and ditt it win flow easily 

— Check die iijfHifii^positioo, and make any aiQ^^ TqHjf-piGe position teOs die printer 
wfaesedietopofenchpaieb^nis. You car use die LP 0inBfiBed)btnoo on die control panel lo 
inove the piper up one line ai a tinie; yoQ can also niove ite p^ier 1^ 
feedknob. Place iieperf(»«ion line just bekw die lop of die liita 
paeepoatioQontlieFX-8y28& Once yon determine wtee you want lo set die iop^«pi«e, 
younnidieprittieroffdienbKkonagain. TUsinitiayzea die printer and erases aQ previous 
•cttings. llie printer wiU remember die tO|H)f-p«ge position ev^ 
button to advance die paper one dieet at a time. 

— Check diat die printer is on line and read to use. 



B. Priming to die Printer or Disk 

You can send your document strvght to die printer to produce a hard copy. Mostsoftwara 
prognw altow die documett to be printfd to a temporary file in a buffiT 
primer. You can then worit on other documents while a fik is priming. When die documem is printed, 
die lempocKy file is ddeted. 

Afilecanalsobeprinicdioadisk. Instead of seeing a hard copy, you print die file tc die 
<Bst & is usuaOy given die sr-e name bm it has a differatexienskin. Forexmnple. J^Tor JltN 
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WtxQ you prim a fik to the di3k« you can recaU the fi^ 
primed. You wiQ be aJe to see headers, footers, page numbefs«'Hc Some software programs will 
alk>w you to print these files without copying them imo a word 

C PrintQueue 

A prim queue is an area provided >iy the software application thm stora fita 
d)e printer receives iL As a fite is primed, die printer begins printi:3g the next filr on Ae list 
Tlie Epson FX4S/286 has an 8K buffer which be]^ fiee die compute 
saise time it is priming a di£krem file. 

LOADING HIE PRINTER 

A. Londiig Continuous-Feed Piiyer 

Continuous-feed p^)er is paper dttt is anacfaed sheet after sheet and can be 
perforation mariL ft alvo has hoks on each side of die paper (which are torn off bier) diat fit onto 
die pin-fiKdhoUer so ihmpaptr can advance duough die primer. 

Fdlow the stqx below to kiad continuous-feed paper mto die FX 
L Primeribottldbeinroedoff 

Z Pun die gray lockicj levers fiorward to adjust die pin* Use 
die 9J setting far standard 8.Spq»r. This allows for die tearK)ffstrq» a die edge of 
die paper. 

3. Make sure you lode die pin-h(Mfeeden in placo by puih^ 

4. KteiuaDy move prim head to oemer of printer and putt die paper bail 
poll paper releaae lever fbrwanL 

5. SouKiinias by falding die firtt sheet on top of die second sheet, p^ 
easier, especially ii die paper is Ughtweigbt 

6. Nem slide die paper in evenly until it siopi. 

7. Slowfytornpaperfeedfaiobuniildiepapercaicheaondiepin^ 
p^ier ailvanciag opwaid. 
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8. Ai the p^KT comes around, push Uie paper baU back int^ This will keq> the pi^ 
flat against the piatea Then check to se? that the edges ofthe paper are under the Uack 
pin-feed covers. 

9. RoU the paper up and set die top-<tf-page position. Remember to unfokl die first sheet if you 
doubled die pqxr upon first inserting. Turning die printer (tf.dien back oOtWiU set die 
top-of-pagepositkm. 

10. Be sure you push die paper release lever back in pcsidon. Your printer must be on line. The 
printer is now ready to print your documents. 



wamcm: wnon iwji's umjal . itas. p. 

Follow die sieps betow to load coodnuous-feed paper into die FX-286: 
L Print'trshoukl be toned oft 

2. MarmaDy move die prim bead to die center of die printer, and puU die papa 

3. Release die left and rigbckxkingkven by puOirw diem fbni^ Hvswia allow yon to move 
die bohkfs 10 9t die wkkh of your paper. 

4. Open die Macfc pin-feed covers and puU die paper release lever fonv^ 
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5. In9mtliei)aperaiidpu^shitdm)ughuntUyouseeitco^ Sometimes moving the 
papertwcdciiul forth inakes it easier U)puU the pa)ert^^ Check to see if the gray 
plastic paper supports kx:ated on the tractor bar are 

6. Pud the paper 19 one sheet aiKi place holes on the pin-feed holder. Check what would be the 
edge of the pq^ (after you tear off the side edges) is even with the the fim 

scale kicated on the pqw bail Then close the cover and push the grsy locking lever back 
in position, 

7. Move the ri^ pill-feed cover to fit the wklth of the pq)er. Be sure dieie are no wrinkles and 
that the iMfier is stcaigbt by matching the pin-holes with die kft Then close the cover 
and push the gray k)Gking lever back in position. Sometimes you nuqr have to pull the paper 
taut so that there will not be any s!ack below die paper bail 

8. Make sure die two black roUen on the paper bail are spaced evenly with the wkb^ 
iMDer. 

9. Pten the paper release lever bade in place, and push die paper bail against die papa Be 
sure die primer is on line. Hie printer is now n^dy Id print your documents. 



B. Loading Sin^e-sbeetP^A^etterhead 

The FX-85 his two Qfpes of papsr-fted systems. The pin-feed system is used for continuous-feed 
pqwr, and it has holes on die edge fdie pqm that fits onto die ^in-heads. As die pin-heads turn, 
die paper advances. The fiiction-fiwd system works just like a typewriter. It is used for single- 
sheet paper such as letterheads. You may have tt> change die d^ switch diat controls die paper-out 
sensor. OndieFX-SSchangeswiichl'Stoon. SeeP!mi/Definitionssertiuinumber4fcr - 
insinictions. To k»dsingle*sbeet paper into die FX-^JoOow die insmictionsbek^ 

1. Remove die continuous-feed paper and mm off printer. 
1 Remove die p^KrsqMnior cover. 

3. PttO die dust cover focwanl and leave it in an tq) position. 

4. Pl^MTfi^eaae leva should be in normal position. 

5. Insert die paper until it Slops. Roll paper Csed knob ckxkwise until top edge of paper is right 
itove die silver ribbon guide. You can straighten die pqier by releasing die paperielease 
lever. 

& Turn die printer on and print one page to see where die printer will break die pafe. 

7. If die pcittia and die sofNoue break pages Mdifferemirfaoes, you h^ 

~Find die nrmber of Unes difference Cm 

•obreaL Then idl die paper inio die primer for die amount of lines diat you need at 
the lop. 
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— You can change the default page length through the installation procedure. Check your manual 
for instructions. 

— Some sofhva«e programs allow you to change the page fcmnat of a document 
8. You are now ready to ivint Remember to change the dq) switch back to turn on the pq)er-out 



The FX-286 also has the same two types of p^-feed systems as the FX-8S. Remember to change 
die dq) switch to turn off the pq)er-out sensor when loading single-sheet paper. To k>ad single-sheet 
pqw into the FX-286, follow the instructions below: 



L Turn die primeroffand remove the tnciDf feed onU by pushing the tnc^ 

forward, dientilt die unit back, and lift it up off die printer. Refotodiel^irts/DeSnitions 
section number 16 for k)catioa of trMor release leven. (See picmre bdow). 

1 Piish die pqier release lever back, and puQ die paper bail forwaid. 

3. Insen die pqier until it stops and dien turn die paper feed kno^ 

paper is right above die stiver ribbon guide. Ptash die paper bail forwardlo see if die left 
edge of die paper is aUgDedwidi die first nuttk on die pqierba'lscaie. Ton can also insen 
die paper sideways on die 

4. Print one page 10 see wheie die page v^ Ubrea} 

5. Ifyooneedioiesetdiepagebceak,folk>wdieinstrucdoosonnumba7fork»di^ 
pqw on die FX-8S, page 8. 

6. Yu^ are now ready to print Rememberlo replace die tractor feed unit and insert khe 
condnuous-feedpqier. Brikwd^e instructions on how to foad continuous-feed pqierfi 
FX-286 on page 7. Remember to reset die paper-out sensor. 



sensor. 




ERIC 



squrck: KPicN rx«aaa imm*m manual, teas, p. 
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The items listed below can help make loading paper into the printer easier 

— Oieck to see if the print head is at the center of the platen. If it is not, turn the 
primer off and manually move the print bead. 

— Makesurethepin-feedholdersaresetforthe width of your pq)er. 

— Check to see if diere are torn pieces of paper jammed in the pin-feed holders. 

— If your paper is thin, you can double the first page* then insert into the printer. 

C. LoadingLabels 

The FX-8S has an optional tiv:tor unit that can be mstalled when printing continuous-feed 
labels. The inKHor unit can print different widths of labels, a^ 
sticking to the platen. 

To instaO the tractor unit, (see pkture 00 page 9) puU the dust cover up and 
leave it in a standing position. Jold the tracta unit with the gean on the right side. Htthe 
notches over the pins and tib the umt forward, and it wiU click iniopl^ FbQow the stq» 
described for kNKiing continuous-feed paper on the FX*286 on page 7. 

The FX-8S can prim continuous-feed hibeU without die tnKtor unit but die ^ 
enough 10 fit over die pin-feed hoUers. Use die same procedures !ok)ad single-sheet labebduu it 
takes to k»d single-sheet paper in die FX-85. 

Load continuous-feed and sin^sheet labeb into the FX*286 diat same way continuous-feed and 
single-sheet paper aie loaded in die FX-286. 

D. Chtfgmg The Ribbon Cartridge 

To install ^ nbbon on die FX-8S/286 foUcw die steps betow: 

1. Turn die printer off. 

2. Lift die dust cover so thM it remains standing. 

3. Move die prim bead to die middle of die platea Be careful, die print head may be hot if you 
have been priming. 

4. You most dghten die ribbon on die cartridge before installing it on die printer. Turn die knob 
in the directkm or die anow. 
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5. PuU up the plastic tai^ to remove the old cartridge. FX-SS has one long plastic tab in ihe 
middle of Che cartridge, the FX-286 has two plastic tabs on top, one on each end 

6. Hold the cartridge by the plastic tab/s and lower die cartridge so that the two square pins at 
die end of die cartridge fit into ibc slots in die printer's frame. 

7* ^^nuiyneedtoiiseapendltoplacedieribb^ 

8. Once die ribbon is in place, you may need to tighten die ribbon again. 

9. You are now ready to begin printing. Be sure you turn die printer back on. 




sowwk: bwon Fx^aae usgR's manual, ttts, p. i-s 



PRINT ENHANCEMENTS/PRINT OPTIONS 

A. Typestylci 

The FX-8S/286 offen nine q)ecial typestyles or a combination of diese typestyles to provide 
even more sele ct io n s, T1ieFX-8S/286 as explained eariier is a dot-matrix printer. Uprintsout 
characters dm are made up of doca. One advantage of a dot-matrix printer is diat you can selea 
different typestyles without changing die prim head as you would on a Qut«iepririer (tetter quality 
primer). 
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Another advantage of the ^)son is that it prints in draft-mode but also offers a near-letter 
quality mode (NLQ). In NU2 nK)de the chanK:ten are more fiiUy fanned so that the chaxa^ 
solid. In NLQ mode it takes nM)re dots to fonn the characters^ therefore, it takes ton 
document in NLQ mode. 

The FX-85/286 has many more features that may not be available in the software program you are 
using. F6r example, internattonal characters, designing your own characten, graphics, a^ 
densiQr modes to he^) give gnq)hics different shades of print You can also change margins, line 
spacing, page length, and tabs to name just a few. Ilie FX-85/286 even provides an DM Ptoprinter mode 
by changing duee dip switches. Hiis will aUow you to use an IBM character set 

llie Epson mode ofifers a Master Select code which wiU allow any possibte com 
typesQrles modes. Most of these features are available through your software ^)plicationspr 
by using BASIC. 

In this section we are going to discuss the printing features that are availabte thr^ 
word processing software program and the control panel on the FX-286. On the FX*286 die control panel 
has diree buttons. Each button has two functions. The functions in yeltow (OFF LINE. FORM FEED, and 
LINE FEED) are activated when die printer is OFF LINE . TTtefuncttons in bhie (ON LINE, NLQ, and DRAFT) 
are activated when the printer is ON LINE. 





umi'S MANUAL Fx-aae, itat, p. i*ie. 
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CONTROL PANEL BUTTONS 



OFF UNE/ON LINE : 

OFF UNE—If you press the ON LINE buttoo when the green light above it is 
CO, the ON LINE and READY lights go off and the printer is set off tine, the 
power is still 00 but die FX-286w(»'t print Hie FORM FEED and LINE FEED 
functiras woric only when die printer is off line. 

CHOLINE — ^The green ON LINE light indicates diat die printer is 00 line and 
ready to receive data. If die READY light is also on, die FX-286 is ready 
toprim. Yon may notice diat die READY Ughtflicken when die FX-286 is 
printing, but diis is nomiaL When die FX-286 is on line, you can selea 
etdier NLQ or draft modes. 



PORMFEED/NLQ: 

VOBMFEBD — Pressing die FORM FEED button advances die paper to die top 
of die next page if you're using condnuous-feed papa. If you're using 
single-sheet pqwr, it fully ejects one sheet The FORM FEED function worics 
onfy when die printer is on line. 

NLQ (Near Letter QualiQr) — ^Pt easing die NLQ button «lects die Near Letter 
Quality IVpestyle. The printer beeps twice to acknowledge die NLQ selec- 
tion. You can select die NLQ typestylewidi die NLQ button only when die 
printer is on line. 



LINEFEEDA)RAFT ; 

LINEFEED — Pressing the LINE FEED button advances the paper one line at a 
dme, eidier while you're k»ding pqier, or when you're adjusting where you 
want printing to b^ If you hdd die LINE FEED button down, die ptqper 
advances continuously. Hie LINE FEED function works only when die printer 
is off line. 

DRAFT — Plessing die DRAFT button selectt die draft typestyle. Hieprinter 
beeps once to acknowledge die draft selection. The draft mode is also die 
default setting for die FX-286, so every time you turn die printer on, it's 
set to print in die draft mode. The DRAFF button worics only when die 
printer is on line. 



SOURCE: Epson FX-286 User's Manual. 198S, p. 1-17. 



1^ 



97 



NETWORK APPUCATIONS 
SIUDENTS GUIDE-EPSON FX-85/286 
PAGE IS 



The cootxol ptnd also operates the Selec Type feiture which produces nine differem 
Qfpestyles. If your software prognun provides the same type^tylesd^ 

use the software print options fint Your software nuqr be programmed to cancel aU previous typestyle 

settings which in turn would caned the type^Ie you lelectedd^^ Use the Selec Type 

fisatnre only if your software program does not provide it, or cancels the typest^ 

To opeiate the Selea Type feature follow the instructions below: 

1. The printer must be on and the POWERtREADY» and ON LINE lights (green) mu^ 
on. 

1 Press die (MT LINE and FORMFEED buttons at the same dnae. You most bold these keys 
down for at least a second. The primer win beqionoe» die READY light loms off, 
and die (WUNE light begins flasfahig. (If the primer beeps twice, you are in NLQ 
mode. This happens because you did not strike die OFF LINE and FUKM FEED butt^ 
simultaneooriy. Yoo have two choices: (1) Yon cm press die (X^F LINE butlon to put 
printer back (X^UNE (die green light is oo), then stito the Then 
start over «gain by pressing C)FFIJNE sod FORM FEED at die same dme^hoUd^ 
dxKitasecond. (2) You can just turn die printer df, dm back on again. This 
erases an ptevkm settiiigS; and puts die printer bade on its deSanU settings, w^ 
is draft-mode in pica pitch. 

3. ()nce yoo have oirned die Selec Type feamre on (die (M LINE light shouUb^ 
press die (XT LINE button die number of times indicated in die mode column for die 
typestyle you want (Seiec Type Chan shown below). Make sure you hear die printer 
beqi the number of times needed. 

4. Now press die FORM FEED button to set die typestyle. 

5. Next press die LINE FEED button to turn the Selec Type feature off. This will leave 
die control panel widi just die POWER light on. Now press die OFF LINE button once to 
set die primer bade on line to receive data. You are now ready to print 



SelecType modes 

Mode Typestyle or Function 

1 Condensed Tht« is condtnta todf 

2 Ooubio^h"rhi 1 s im cJ c3«-ik» 1 w — w x c=i In 

3 Bite Thit it ■lita aoda 

4 Emphasized This is smphssizsd modm 

5 Italic This ij italic typ0 

6 Ooubla-strike^ This is doubltf-striks mod* 

7 Underline This is underlins mode 

8 Superscript T»«i« i« mtummr>mmr>tm^ 

9 SLhSCript ^f^tm tm 

10 SKIpcver-peribration 



ERIC 



WMBOH rx*»ae iWDt'g manual, laaa. p. s-s. 
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SELECT TYPE MODES 



Con de n sed mode — Sdec 4 ypeoCte a condensed pilch whkh prints 17.6 duracten 
inch. Tliedefiuih pilch fior the Epson is pica (10 chancien per inch). 

Donble^width mode — doubles the width of each character. Be sore the line yoo type 
is less tfaar half a page wide or it will noc fit This is usually used for titles and 

Eltiemode — prints 12 characters per inch. 

Emphasized mode — printseachdottwice.thesecondoneslightly totherightof the 
first (also known as bdd print). The print appeandadcer. 

Italic mode — printscharacten that slant tqrward and to the right 

DoQUe*sirikBmode-~isanodierfonnofboldprin;. ft prints the line, and moves 
the paper up slightly and prints the same line again. Yon cannot use douUe-strike 
with NLQ mode. 

Underihie mode — underiines characters and spaces continuously, unless your woid 
processing software program provides undcrUnmg with ^wcesbeti^ 
numbers. 

Supencrqx — prinfs characters slightly above the usual print Une. Forexample, 
mathematical fomiulas and footnotes. 

Subsoqit — prinucharacten slightly beiow the usual print line. Youcannotuse 
sup qs cripl and subscript s im u lt a n eously. 

Skip-over-perforatioo — this wiU prevent the priiuer from printing chancters on top 
of the perforation Ime, if the software program you are using does not pn>^ 
feature. 



The Selec Type feature also has some restrictions. The entire file will be printed in the 
QrpesQrle yoo select, notjust an individual line or wonL NLQ mode will not woric when you select 
italic, condensed, double-strike, and elite. The emphasized mode will not work with condensed or 
elite. You cannot use subaciqH or superscript together. Select IVpe must be canceled after the 
document is primed. The printer wiU print aUodier documents in duu^pestyle until Select is 
tumedoff. To caned Selec IVpe just uim die printer off, then back on. 



mc 
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Selec Type also allows you to combine tyittstyles (00^ Noi 
ail typestyles can be combined, you would need to check your manual The £pson manual just 
tolls you which modes will not combine with other modes. 



The following is an example of combining the doubk-width and enqp^^ 

L Primer most be on line (green ligbi most be oo). 

1 Pftssibe OFF UhS and FCXM FEED buttons at the same tinwt^ 

feature. The printer should beq) only once. If it beq» twice, turn die printer off, 
then back oo 4gain. and rq)eat siq) iwo. 

1 Now press (»TLJNEtwk» ID set Ibrd ouMe^w iddi mode (cbedc 

scbosdietypcstyle. Then press FORM FEED button once. TUs sets die typest^. 

4. Piess die OFF UNE button two more times for emphasized mode to sdeadu 
typcstyle. Press die FORM FEED button once to set it This makes a total of four 
times you pressed die OFF LINE button. EnqAasized mode is number 4 on die chart 

5. PtessLINEFEEDbuuoniotutnSelectTypeoffprinterisnowxeidyto^ 
document in die typcstyle you selected. Next press die C»7 LINE button once and you 
should see the green light turn back on. You can now send your document to die 
printer. 



B. PRINT OPTIONS 

Most word pnxessing programs offer several prim opti^ Your 
printer may ofGerdiese options but you wouU have to enter diem by using esca^ The 
following iteim are just some exaicples of prim options diat miy be inchided in 



Printer selection — Lett you select which printa you want to use to print die docu- 
document For example, an Epson printer nuiy be used to prim a Cm rough dndt, and 
a Qume printer lo prim in final letter-quality. 

Paper — You can selea single-sheet Qettertiead) or continuous-feed paper. The 
printer wiU pause after every stngle-shem is printed to give y^ 
next shem or to change die prim head to prim in tfiodiertypestyle. Mostaoftware 
have co ntinu ous-feed paper as dieir default 

Number of ptgea-— Lett yon adect which pi^ to be printed. Some software allow 
youioseleainarange. Forexanqrie^youmay wamtoprimpages2-4.7,9-12. 

Number of copies — Lett you selem die number of copies you need of dim document 
Some software nuqrhs^ a limit set for die maximum amoum of copies you c^ 
Q onetime. 
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Pl^fefonnat — Some in«optk»s let yoadunge the top ira^ 
lineipff iiKA»<k)cune^ 

(ill {met. even^mnnber. oddHnMnber), proportiooal spmat. and joitifictfioiL 

Disk file — YocoBprimyoardociinemioadiikfileiniteadoftotbe 
Yoo can view tbe docomott and U wm look exictfy like a 

Cipcd priating — ^MMiogcanbecaocdedbypreniiigaoeiiaink^ Tlic 
pooler wiU stop printiiv the docomem and )^ 
example* in MiUnaie Advantage yoa pm 
sane time and dm flefectlfiram the menn. In WovdSiar 2000 Pbsyoo press the letter 
P and dien choose whedier 10 continne or abort printing. 

Page layout — DocamentscaDbeprimedsodiattheyk)okfr«ned,acanbepri^ 
ak»g die lengdi of die page. 



Afterademonst ra tion on openuing the printer and how 10 set ditBe^ 
yon will be given laboiatty assignments. Please tend die idotnctkMsctttfidlynd if yoq 
have any qoestkms ask die mstiuciur. 



A. Tbeocy 

After an assignmentt have been completed, you will have a written lest over die 
infonnation in diis module. 



LABORATORY ASSIGNMENTS 



TESTS 
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WORKSHOP MATERIALS 



USING NETWORKS IN 
INSTRUCTIONAL ENVIRONMENTS 



VOTES TO WORKSHOP LEADER: 

Th« aat«rl»ls coatainttd In this packat consist of 
Transparancy Kastsrs (TM) and Lactur^ Motas to acco^>any 
tha transparancias . Handouts may also ba nada fron tha 
transparancy nastars. 

Lactura notas ara kayad to tha workshop outlina and tha 
transparancy mastar nimbar. 
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METNORK WORKSHOP OOTLZNZ 

Z. LAM Fundaaantals 

A. Definition 

B. Nhy Network? 

C. LAN Selection Process 

1. Hardware 

a. Servers 

b. Transaission Techniques 

c. Topologies 

d. Cables 

e. Access Protocols 

f . Network interface Cards 

2. History of Hardware/Software DevelopOMnt 
II. Novell NetWare Overview 

A. Introduction 

B. Coo^rison of NetWare 68, 86, 286 Systems 

C. Systea Fault Tolerance 
III. Advanced NetWare 286 V2.0 

A. Operating System 

B. NetWare Features 

1. Distributed Processing 

2. Directory Caching 

3. Directory Hashing 

4. File Cashing 

5. Elevator Seeking 

C. Directory Structure 

D . Security 

IV. System Hanager and User Responsibility 
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V. 



Hands-On Exmrcisms 



A. DOS KodulttB (Ravioir of DOS if naodad) 

B. NtttHar* Modul«s 

NOTS: TBI MODULES BITIRRID TO IN ITDf V ABOVI ARE A PART 
or "MITN0RXIN6 IN THE OFTXCE ENVIRONIIEMT . " THEY WERE 
WRITTEN rOR STUDENT USE IN LEARNING NETWARE CONCEPTS AND 
COfiA N DS, BUT CAN ALSO BE USED AS A GUIDE FOR INSTRUCTOR 
NORXSGOPS. 



1^ 
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LAN FUNDAMENTALS 



Dafinition— A singltt physical co«muaic»tion« link 
to connttct two or mor^ workstations enabling tham 
to shara hardwara coo^nants, softwara, and data 
filas. Configuration usually indudas a fila 
sarvar, savaral workstations, savaral sharad 
printars, and othar paripharal davicas. 

Mhy Natwork? 
To shara: 

information 

application softwara (multiusar softwara) 
paripharals such as printars, aaodaas, ate. 

To sat up and maintain sacurity of filas. 

Ilactronic Mail systams ara sooMtimas included. 

LAN Salaction Procass 

Go ovar TM-1 and TM-2 



NBTNORK NORKSHO^ 

LAN rundaniMtals — Page 2 



1. Hardware 60 o\ar TM-3 and TM-4 
a. Servers TM-5 (Notes below) 

Disk Servers~TM-6 

1. fool the workstation operating system into 
thinking it is accessing a local disk; 

2. it is really using a disk shared by the 
network; 

3. the workstations make direct calls to the 
shared disk 

Disadvantages— 

1. No shared file management 

2. Single user applications only 
3* data integrity hard to maintain 

4. no record locking 



rile Servers — 

1. centralizes file management with specialized 
software 

2. software manages access to the disk and the 
files on it 

3. built to handle sharing of files in a 
multiuser environment 

4« true record locking 

5. actual processing is distributed to PC's on 
the LAN 



Print Servers — 

1. Can actually be a file server also 
2* In some networks, a print server can be any 
workstation 



1^ 
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MBTHORK NORKSaOF 

IAN FundaflMntals — Page 3 

I-C-l.-b. Go over TM-7 and notes below. 



Baseband — 

1. Transmits one signal 

2. easy to Install 

3. maintenance free 

Broadband — TM-8 

Disadvantages : 

1. Encoded signal Is combined with a carrier 
signal by a modem at the transmitting device 
and Is converted back at the receiving device 

2. Increased cost of broadband over baseband 
because of modems s transmission support 
systesis . 

3. Installation takes special equipment and 
expertise 

4. Malntenance—lt must be "tuned" to maintain 
data Integrity and data transfer quality 

Advantages : 

1. exceptionally wide bandwidth 

2. simultaneously supports data, video and voice 
transmissions 

3. often used as a backbone 
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IIBTMORK WORKSHOP 

LAM Fundamentals — Paga 4 

I-C-l.-c Go ov«r TM 9 and notes below. 



TM-9 These are four basic topologies. There are 
vari ;tlons of each. 

TM-10 

Linear Bus Topology — 

Devices ere attached by stub cables. 

Advantages : 

1. simplicity— cable must pass by each network 
device; physical arrangement must be 
considered 

2. cost — lower because less cable is *^sed 
(compared to star) 

Disadvantages : 

1. If cable fails at any point, whole network 
goes down, 

unless : 

a daisy chain cabling scheme is used; it bypasses 
faulty stations 
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NITVrORK WORKSHOP 

LAN rundamantals — Page 5 

TM-11 

Star Topology— 

1. arranged like a star 

2. cables radiate from a central point 

3. each cable Is dedicated to a node 

4. messages passed from central point to node 

Advantages : 

1. fault detection single 

2. failure affects only one workstation; LAN 
continues to function 

3. good for frequent disk access operations 
because each has Its own cable to disk 

Disadvantages : 

1. Uses more c^sible — bulky If workstations are 
arranged In a linear fashion 

2. Cable Is more costly 
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NBTNORK WORKSHOP 

LAN Fundamentals — Paga 6 

I-C-l.-c 

TM-12 

Distributad Star — 

1. Lika star, uses dadicatad cabla to a central 
point 

2. Central point is a connection box or hub 
rather than a file server, 

3. hubs are attached to linear cables 

4. messages are sent from central point to file 
server 

Advantages : 

1. easily adapted to arrangement of the 
installation site 

2. especially good if stations are widely 
dispersed because inexpensive hvhm are used 
with long linear lines between 

3. combines the advantages of star and linear 

4. dedicated cable — fault detection easy 
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NBTNORX WORKSHOP 

IAN Fundamantals— Page 7 

I-C.-l.-c. 

IN- 13 

Star Nir«d Ring— 

1. dedicated cables attach nodes to a wiring 
conce::tr%tor 

2. network server is located elsewhere on the 
network 

3. control messages are passed from workstation 
to workstation as in a ring topology 

Advantages : 

1. Fault detection is easy. 

2. Dedicated cables 
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NETWORK WORKSHOP 

LAN FuAdaarantals — Page 8 

I-C-l.-d. 

Go over TM-14 

Go over TM-15 adding these notes: 

Twisted Pair- 
Other disadvantages include: interference from other 
devices is a problem, low transmission rates, and 

supports shorter cable runs 



Go over TM-16 adding these notes: 
Coaxial — 

Other advantage includes: supports longer cable mns 



Go over TM-17 adding these notes: 

Fiber Optic — 

1. Uses a glass fiber medium 

2. Electronic pulse signal generated by a 
coniputer is converted into a light signal for 
transmission 
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NETWORK WORKSHOP 

LAN Fundamantals — Page 9 

I-C-l.-o. 



Cable Access Schemes: 

Most LAN's use a shared cable, but no two messages can 
be on the cable at the same place at the same time 
without colliding and destroying each other. 
Therefore, we must have a plan (a cable access scheme) 
to synchronize access to the cable. 



CSMA/CA = Carrier Sense Multiple Access/Collision Avoidance 
CSMA/CD = Carrier Sense Multiple Access/Collision Detection 
These are both contention schemes. 



Characteristics of contention schemes follow: 



1. Access is a first cone first served basis. 

2. Time between messages from a particular 
workstation can only be approximated. 

3. When a workstation wants to transmit, it "listens" 
to the cable to see if it is busy. 

4. If two or more transmit at the same time, their 
messages will collide. 

Then 

a. When the workstation detects a collision, it 



listens again until it hears no traffic and 
retransmits . 

b. The retry period is different for each 

workstation; therefore, it is unlikely that 
two will retry at the same time. 



Inherent Problems with Contention Schemes: 

1. Contention was designed for a situation in which 
network traffic is spread evenly among all 
stacions . 

This is appropriate for most office automation 
applications . 



TM-18 
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KITNORK WORKSHOP 

LAM FundaoMntals — Pag* 10 

Problttms with contttntion schemtts, cont. 

2. In most PC ntttworks, all workstation natwork 
intarfaca cards (ItIC) talk to tha fila sarvar 
natwork intarfaca cards; tharafora tha fila sarvar 
card can gat ovarrun with massaga packats. This 
dapands on tha natwork card usad. 

a. Soma MiC's losa packats and no massaga is 
sant to tha workstation to tall tha oparator 

b. soma NiC's hava multipla racaiva buffars to 
ovarcoina this 

c. sooM hava an on-board procassor which sands a 
massaga back to tha workstation whan tha 
packat is racaivad 



Tokan Passing — is tha othar accass protocol 

1. massaga packat is callad a tokan; it is passad 
from workstation to workstation nntil it racaivas 
a signal from ona wanting to transmit. 

2. That station racaivas tha tokan and has control of 
tha natwork. 

3. Workstation transmits its data via tha tokan. Tha 
amount of information that can ba transmittad 
during ona possassion of V*Jd tokan is liodtad so 
all workstations shara cabla aqually. 

4. Is tha standard accass schama in factory 
'*':tomation bacausa it is possibla to datarmina tha 
amount of tima batwaan transmisssions from a 
particular workstation. 
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MBTNORK WORKSHOP 

LAM FundaiMntals — Page 11 

I-C-1 . -f 

Network Interface Carvla— 60 over TM-19, 20, and 21. 
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NSTifOPJC NORKSHOP 

LAM rundaoMntals — Pag^ 12 

I-C-2. History of Hardware/ Softwartt Davalopaant 

NOW that workshop participant* hava tha background 
tarminology tor LANS, go ovar hardware coaponants, softwara 
functions, and tha davalppoant of natwork softwara that has 
affactad tha LAN industry. Suggestions follow: 

Hardware — MIC, cables, servers, workstations, and disk 
drives, and other peripherals 

Software—LAN software is the LAN operating systea— the 
coa^lete environment in which the network operates. LAN 
software controls file and record locking, security, print 
spooling, and electronic aail to mention a few. 

Software developments that have affected the LAN industry: 

1984~release of HSOos 3.1 ad the IBM PC Network Program. 

These were the first solid standards in the LAN industry. 

Results : 

1. Iqphasis on LAN hardware disappeared 

2. Industry recognized the LAN operating system 
(software) as the most important component 

3. DOS 3.1 gave developers a standard for writing 
multiuser software that could run across a variety 
of LANS. 

4. NETBIOS (Network Basic Input Output Systam) was an 
outgrowth of IBM PC Network; to be co^tible, a 
network operating system had to emulate NITBIOS 

5. 008 3.1 and IBM PC Network confirmed the file 
server as the standard network operating system 
environment . 



Go over Novell's Approach to LANS TM-22 

lu^hasize the different operating system shells available 
to run on different networks. 



id 
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PRIMARY SELECTION CRITERIA 



• Application (Need and Type) 

• System Integration and Security 

• Support and Training Requirements 

• Current Equipment and Expertise 

• Future Growth Plans and Layout 

• Price and Performance 

118 



THE HARDWARE DECISION 

• Current Equipment 

• Current Cabling 

• Characteristics of Architectures 
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TM-3 
I-C-l-a 



SECONDARY SELECTION CRITERIA 

• Server Types 

• Transmission Techniques 

• Topologies 

• Cabling 

• Access Protocols 
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StfiVRS 

DISK 
fllf 
Plllil 

TO- 5 
I-C-l-a 



IAN SOFTWARE STANDARDS 



Disk Server Environment 




TM-6 
I-C-1 
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TRANSMISSION TECHNIQUES 



BASEBAND 

^ f- DATA SIGNAL 3^ -> ^ 



Translator € 
Unit i 

c 

<0 



n I 

f 

cr 



BROADBAND 



-ZE- RECEIVE DATA SIGNAL 



TRANSMIT DATA SIQKAL 



VIDEO 



AUDIO 
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Broadband Connection 




WORKSTATION WORKSTATION WORKSTATION 



I-C-l-b 



TOPOLOGIES 




Lineor Bus Topology 
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TM-IO 
I-C-l-c 




m-ii 

I-C-l-c 



Distributed Star Topology 




1^ 
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TM-12 
I-C-l-c 



Star-wired Ring Topology 




WORKSTATION WORKSTATION 
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TM-i3 
I-C-l-c 



CABLING TYPES 



EASY TO M8TALL 
GENERALLY SLOWER 




TWISTED PAIR 



SOOKB BANDWIDTH 



^=1= COAXIAL CABLE 



RELATIVELY EXPENSIVE 
IBB SPEED 
3^BB BANDWIDTH 




FIBER OPTIC 



n 

I 
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, ERIC 



Twis-ted — F>a.±r- Chaiiraiot:or-±st:xcs 



ADVANTAGES 

LOW COST 

EASY INSTALLATION 

USED IN TELEPHONE INSTALLATION 

DISADVANTAGES 
NARROW BANDWIDTH 
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TM-15 
I-C-1- 



ADVANTAGES 



BANDWIDTH 
RESXSTS INTERFERENCE 



DISADVANTAGES 



HARDER TO INSTALL 
HIGHER COST 



134 



TM-16 
I-C-1- 



Fiber- 



Op t:±os 



Ctiaiiraict:eir±st:±cs 



ADVANTAGES 



^EXTREMELY WIDE BANDWIDTH 
* HARD TO TAP 
*VERY DURABL.E 
^RESISTS INTERF'ERENCE 



DISADVANTAGES 



*VE.^Y EXPENSIVE 

* HARD TO INSTALL AND CONNECT 



1^ 
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I-C-l-d 
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TM-18 
I-C-l-e 



NETWORK 



INTERFACE 



CARO 



3 



PC worRs-ta-t ±ori . 

Ma Res the i>fiys±cal con — 
'^®<^'t±on t»e t weerk tl-ko PC and 
-the nett^ox-R cabXe . 

The NIC deter'm±nes the 
c^ahXe aooess method. 

Governs z 

^ > data t r-ansm±ss±on 
t> ) 



s ± ze of 
and 



niessa;K;< 



rate , 
.oRe t s 



c) messase addressing 

inf^ox-mat ±orj attached to 
each p»acRe t . 



i3eterm±n< 
networR . 



topoXosy of th 
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TM-19 
I-C-l-j 



The Data Path for Requests 




The Data Path for Replies 




SHARED 
HARD DISK 
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TM-20 
I-C-l-f 



T t\ & TX • • • 

all NIC • s Meire same. It: woul^^ 
mean that: all wou 1 ca use t^t\& same 

1 > bit rate 

2. ) access scheme 

3 ) •tr-ansm± ss ion type 

A> topolosy 

5> cable 

However ... 

Each has its own advantage 
<iesirabXe for different 
applications as previously 
<ilscvisse<J . 
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TM-21 
I-C-l-f 



Novel X • s Appr-oaol-i 
Novel X 

X ) maniafaotur-es am<l offers 
one type of LAN 
hiairciwaLr-e . 

2. y resells Hardware from o-tJier 
mamvi factvirers 

3) sind sui>i>or-ts -tr&em wX-tH 

advanced Netware < software ) 

Xherefore . 



All -tlie l^ardweire oi^tlons 
oould t>e Xnt -=»roonneo"t ed 
tiirousl^ so ft ware t>r X dses 
runnXns Xn the f X X e server 

2. No addXtXonaX Hardware X s 

reciuX red . 

Result. a standard of t He 



L.AN Xndustr-v 
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TM-22 
I-C-2 



SECTION II 
NOVELL NZTNASS CVSSVZSK 



A. Introduction 



Thtt Novall Natwork links two or mora parsonal con^utars 
(workstations) and othar paripharals such as printars, 
disk drivas, ate. to a fila sarvar. Tha natwork may 
consist of ona or mora fila sarvars and savaral 
workstations. Sharad printars or othar sharad 
paripharals ara attachad to tha fila sarvar. 



A TYPICAL NITNORX MILL CONSIST OF TBI FOLLOITING 
XXTERraO. COMPONENTS: 

Fila sarvar (s) — managa natwork tasks 

Disk subsystams — incraasa tha fila sarvar' s 
storaga spaca 

Workstations — tha parsonal conqputar whara usar's 
work 



Ona or mora sharad printars 



Work 
Station 



Work 
Station 



Printar 



Fila 
Sarvar 



Disk 



Work 
Station 



Work 
Station 



Work 
Station 




THE INTERinL HARDWARE COMPONENT OF A NOVELL LAN IS THE 
NETWORK INTERFACE CARD WHICH RESIDES IN THE NETWORK FILE 
SERVERS AMD IN EACH WORKSTATION. 

THESE CARDS ARB CCMMECTEO BY SOME TYPE OF CABLINO. 



MITHORK WORKSHOP 

Novell M«tWare Ovarvlaw— Pag« 2 



B. Conparlson of M«tHar« 68, 86 £ 286 Systttms 

Movall M«tWar« can ba axpahdad by adding mamory boards, disk 
drivas, and additional Intorfaca cards. 

Tha cco^rlson batwaan systams which follows also indudas a 
description of tha expandability of each system. 



Server 
RAM Memory 

Printers 



rile 
Servers 



Total 

Addressable 
Storage 



NatWara 68 



1MB to 8MBs 

5 serial, or 
3 par. , 2 ser. 



Mo^^ell MS68B 



20MB TO 2 6B 



WetWara 86 

640K 

3 par. 2 ser. 



PC XT, AT t 
LOOK-ALIKIS 



I0i!b TO 252MB 



y ^atwara 286 

640K to 15MBS 
3 par., 2 ser. 



NS286A, NS286B 
PC AT, t AT 
LOOK ALIKIS 



20MB TO 26B 



Other expansion possibilities: 
Disk Storage: 

MDS4 Disk Subsystem— holds 4 disk drives or 3 disk drives 
and 1 tape unit. 

1IDS2 Disk Subsystem—holds 2 disk drives or 1 disk drive and 
1 tape unit. 

Bridges and Gateways: 

Internal bridges — 4 networks to 1 file server 

Ixtemal bridges— 4 networks to 1 non-dedicated workstation 

Remote and Remote-t- — network access through modem coxmection 

ACS Gateway— modem sharing for all network users 

SUA Gateway — SNA mainframe access for network users 
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MBTNORK WORKSHOP 

Novell NatWartt Ov«rvl«w~Pag« 3 

C. Systttm Fault Tolaranca (Novttll) 

D«finition — softwartt or hardwara uaad to protact files 
from corruption 

LEVIL 1 

Protacts against madia dafacts whan writing to tha hard 
disk. 

Faaturas "hot fix" 



LEVIL II 

Protacts against disk failures. 
Faaturas : 

Disk Mirroring—botL drives are connected 

to the Sana controller card. 

Disk Duplexing — connected to different cards, 

ia^rovas I/O 



LEVIL III 

Protects against disk/file server failure 
Features Mirrored File Servers 
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SICTION III 
ADVJOtCIO METMARK 286 

A. Operating Systmrn — 

Thm Novell Advancad NatWara usas two oparating 
systams : 

— ^Advancad NatNara on tha fila umxvmr: 
controla tha sharad fila smrvmr davicas aa 
wall as axacution of oparating syatam 
coflwiandi 

— DOS on tha workstations: 

controls tha local workstation davicas 

Thasa ara two saparata oparating systams which ara 
coo^lataly cco^tibla with aach othar. 
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NITNORK HORKSBOP 

Advancad N«tirar« 286 v.2.0— Pagtt 2 



B. NatHara raaturas: 

Tha following 5 faaturas of NatWara cozitributa to 
its spaad and afficiancy. 



1. Oistributad Procaasing 

2. Diractoxy Caching 

3. Diractoxy Bashiag 

4. rila Caching 

5. llavator Saaking 

1. Oistributad Procaasing — racognizas aach 
workstation as a coaqpatar capabla of 
axaeuting its own applications. Mhan a usar 
raqaasts a prograa or data fila froa tha fila 
sarvar, it is dowaloadad to tha workstation 
whara procaasing takaa placa. 



o 
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NITNORK WORKSHOP 

Advancad N«t1fmr« 286 v.2.0— Paga 3 



B. 2— TM-24 



Diractory Caching—storas tha fila sarvar's diractory 
antry tubla in mamory; whan a raquast for data storad 
on tha hard disk is mada, tha fila aarvar usas tha data 
storad in aamory to find tha addrass of tha raquastad 
data. This is about 100 tiaas fastar than saarching 
tha disk would ba. 
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NZTNORX NORXSBOP 

Achrancad NtttNars 286 v.2.0— Pag« 4 



B. 3~TM-25 

Diractory Hashing— indaxas tha dlractory antry tabla 
storad in fflamory (by caching) . Tha systam finds tha 
corract addrass by axaaining only a faw dlractorias. 
Disk input and output is raducad by about 30%. 



1^ 
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MITNORX WORKSHOP 

Advanced MtttWars 286 v. 2.0— Page 5 



B. 4.— TM-26 

rile Caching — file server stores the most heavily used 
fil«a in its memory. This works as follows: 

1. Nhen a file is first requested, it is stored in 
the file server's memory; it is sorted for 
subsequent requests. 

2. The system monitors the file caching area and 
determines which files are used more than others. 
These are retained in memory while least used 
files are written over by new file requests. 

File caching is 100 times faster than non cached files. 
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NITNORX WORKSHOP 

Advanced NttNar« 286 v. 2.0 — Paga 6 



B. 5.— TM-27 

Ilavator Sacking — prioritizas buffars of I/O raquaats 
according to thair disk addrassas. 

Tha raquaats ara procaasad in tha ordar in which thay 
ara found on tha disk, rathar than tha ordar in which 
raquaats ara mada. 
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MITNORX WORKSHOP 

Advanced Ntttwartt 286 v. 2.0 — Page 7 



III-C— TM-31 

Oriva Kappings: 

Oriva Mappings allow NatNara managars and usars to 
organica and labal tha dlffarant dlractorias on tha 
flla sarvar's hard disk so that accabs to tha 
dlractorias is aasiar to accoo^lish and understand. 

Drive mappings are very similar to paths in DOS. 

There are 5 local drives when using version 3.x of 
DOS. They are labeled A through I. 

There are 21 available network drives that can be 
mapped to different locations in the directory 
structure of NetWare. lach map cooonand assigns a drive 
letter to the directory you specify, r through Z may 
be used to map to different network directories. 

For exaaqple, if you Hap r:»Sy8: Public, whenever you are 
at the r pron^t, you are in the Sys: Public directory. 
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NITWORX WORKSHOP 

Advanced Ntttwars 286 v. 2.0 — Page 8 



III-C— TM-32 



Saarch Orivas: 

Anothar typa of driva on tha natwork is a SEARCH DRIVE, 
also rafarrad to as a PSARCH PATH. A saarch driva is 
sat up using tha map command. Saarch drivas allow tha 
natwork to accass axacutabla filas locatad in 
diractorias othar than tha dlractory you ara currently 
working in. Saarch drivas ara assigned numbers instead 
of letters in the map command. However, the system 
vill automatically assign a driva letter to a search 
drive. Tha system uses letters starting with Z and 
working backwards in th^* alphabet as each search drive 
is assigned. 

For example, if you Hap SI :«Sys: Public, the system will 
assign cLa drive letter Z : . 

Then, if you are at the H>, but need to execute a file 
in sys: public you would not have to change to z: 
before accessing the file. They system will 
automatically search for the file through each 
directory that has a search path set up. Sixteen 
search paths may be set up. 
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NITHORK WORKSHOP 

Advanced N«tNar« 286 v2.0— Page 9 
III-D— TM-33, i 34 

NITIOIkPE SECURITY AMD DIRECTORY STRUCTITRR 

The four lavels of NatWara Sacurity ara: 

1 . Login/Password 

2 . Trustaa 

3 . Diractoxy 

4. rila Attributaa 

LOGIN/PASSWORD aacurity govarna accasa to tha fila 
sarvar. If aithar tha login nama or tha password is typad 
incorrectly, tha system will not log you in. 

TRUSTEE and DIRECTORY security levels detexnine what 
you can do in a certain directory. For exaaiple, can you 
create files or only r- d existing files in a certain 
diractory? The trus .'ights and directory rights are set 
up separately. The ^ t rights that can be granted at 
these levels follow. 

If you have. . . You can. . . 

Read Rights Read files in that directory 

Write Rights Write to or change files 

Open Rights open files 

Create Rights Create files 

Delete Rights Delete files 

Parental Rights Create subdiractorias 

Search Rights Search the directory for files 

Modify Rights Change the fila attributes 

EFFECTIVE RIGHTS are those that you have at both the 
trustee level &nd the directory level. For exaa^la, if 
your trustee rights are read, write, open, create, delete, 
search and modify, but tha directory rights are read, open 
and search, your effective rights would be read, open and 
search. 

The directory rights, called the maximum rights mask, ara 
set up by th» network manager as ara trustee rights. 
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NETNORK WORKSHOP 

Advanced NtttWar* 286 v2.0 — Pag« 10 



FILE ATTRIBOns dttt«rmin« what a usar can do with a fila. 

Thay includa: 

Raad/WrltA SharAsbla 
Raad Only Nonsharaabla 

If a fila is raad/writa, you can raad tha fila and writa to 
it (changa jt) . 

If « fil« i« raad only, you can raad it, but not writa to 

it. 

Sharaabla maana that tha fila may ba usad by mora than ona 
usar on tha nat at ona tima. 

Non-sharaabla maana that tha fila is not sharad by othar 
usars on tha nat. 
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TM-23 
III 



DIBECTOBY 

cflCHine 




155 



TM-24 
III-B-2 



DIRECTORY 
HflSHIRG 



IDDDD 



A 

B 

C 
D 
E 
F 



MdrtM 



MdrtM 
■ddrm 



so PERCERT FR5TER THRQ 
URHfiSHEO PR0CESSID6 
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TM-25 
III-B-3 



FILECRCHinG 
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TM-26 
III-B-4 



ELEVATOR 
SEEKIRG 

DISK OPEBflTIOQ 
Speids Disk iccesf bg 40% 
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TM-27 
III-B-5 



TM-28 
III-C 



DXReCTORV STRUCTURE 

NETWARE USES A TREE TYPE DIRECTORY STRUCTURE SIMILAR TO THAT 
USED IN DOS. A PILE SERVER'S HARD DISK IS DIVIDED INTO 
VOLUMES, DIRECTORIES, AND SUBDIRECTORIES. DIRECTORY 
STRUCTURE SEPERS TO THE HIERARCHY OP THESE PARTS. 



SYS s 





» ' » 



f 



MXLLS 



SMXTH 



«JONES 
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TM-2 9 
III-C 



TO ACC888 INWHWATION, YOO MOST SPBCIFV gACH PIECE OF THE 
DIRECTORY PATH IN A DIRECTORY NAME. 



I 

I ' r 

£NSTJRUCTORS STUDENTS 

I ' 1 I • • 

weeKB nxL,L,a smxth jtone: 
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TM-3 0 
III-C 



8XANPL88 Of N8TWARI 
DIRECTORY STRUCTURE 

™ ^""CTORY STRUCTURE OP NETWARE TO SUIT YOUR PARTICULAR 
SITUATION. THRfiV apv a rniioi 0 m ovAMaf 00 

THIS STRUCTURE SHOWS A SUBDIRECTORY UNDER SYSt FOR APPLICATIONS SOFTWARE 
!lJS-S.^!i!SI!!2[S*L!?* "^C" separate software PROGRAM. IT ALSO SHOWS A 
fIS5SRL2?!SI2!I«Si™/ subdirectory for each STUDENT USER AND AN 
INSTRUCTOR DIRECTORY WITH A SUBDIRECTORY FOR EACH INSTRUCTOR. 

SYSi 

^VSTEM LOGIN POBLiC HAIL A?P STu6eNT InSsTRUCTOR 

, r-^ 

DW4 SC4 DB 



A VARIATION OF THE ABOVE SHOWS STUDENT'S SUBDIRECTORIES LISTED UNDER A 
COURSE NUMBER. i-xoibu unven n 



FSl/ 

SYS: 

L 



•VBTIM LOGIN PUBLIC MAIL kff STUOBNf 



« r i • 1 

DW4 SC4 DB 0E115 0E230 

r-F- 1 r-^ — , 
STUNAMES STUNANES 
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TM-31 
III-C 



D^XVe MAPPINGS 



ORX v£:s 













•a 






E* 












H 




T 




vJ 


lO 


K 




m 

L. 


], 2 


M 


13 


N 




O 


IS ^ 


P 


le 


o 


IT 


R 


18 


S 


19 / 


X 


20 / 


u 


21 


V 


22 


$ 


23 







NETWORK 
DRIVES 



DOS ASSIGNS A CERTAIN NUMBER OF DRIVES AS LOCAL DRIVES. 
3.1 ^SIGNS FIVE. A-B. P-Z MAY BE ASSIGNED AS NETWORK 



DOS 



V 



ERIC 



162 



TM-32 
III-C 



LOCAL 



SEARCH 
ORX VES 



9 

13 

xe 

17 
18 
19 



21 



23 



NETMORK 
DRXVES 



le 
15 
14^ 
13 
12 
11 
lO 

8 
T 

5 
A. 
3 
2 
1 
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TM-33 
III-D 



FOUR L^evei^s 



NETWORK SBCLTRXTV 



X . LOGXN/PASSWORO 
Access f±le am 



Access <l±]rec-fcor*l( 



3. OXRBCTORY 

Access <l±]rec-fcor*±( 



A. FXL.B ATTRXBUTES 
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TM-34 
III-D 



FOUR L.eVBLS 

or 

NETWORK SJBCURZTY 



1 . I^OC^IN/PASSWORO 

Vmmx-natmm 

Passwor-d 



2 . TRUSTEE 

Access cl±r-c»c-fcor-±es 
Read Dal4B-fce 
Wr-±^o Par-ant:al 
ORan S«azrcli 



3 . DXRECTORY 

Access d±r-sc-fcor-±es 

Same x-±Kl^tis as -fcr-us-fcee 

A , FXLE ATVRXBUTES 

Access/Mor-k w±±.t% ir±Xes 
Raad/W r-±t: a Shax-aabXe 
R«fcacl Only Non— shaxraabXe 
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TM-35 
I II-D 



TO HAVS AN mUCtm ftlOHT. YOU NU8T HAVE THE RiCHT AT THE 
TRU8TBI LEVEL AND THE NAXI^UN RICHT5 MASK OF THE DIRECTORY 
MUST ALLOW THAT RIGHT. 



EFFBCTXVE RXOHTS 



RXGHTS TRUST. DXR . SFFEC 
Read 

Of>«Sl X >c X 

Mocl±fV X 
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SECTION IV 

RESPONSIBILITIES OF IAN MANAGER AND USERS 



A. IAN Manager 

1. Set up directory structure 

2. Add new users to net; remove users as needed. 

3. Set up and monitor security — maximum rights mask 
on directories &nd trustee assignments on users, 
file attributes of network files. 

4. Add new software programs to the network; write 
batch files and revise enu as needed. 

5. Give written instructionr to users on network as 
changes affect them. 

6. Provide training for a backup manager. 

7. Monitor utilization of network to determine when 
to upgrade memory and/or disk space, add file 
servers, printers, workstations, etc. 

8. Edit installation program periodically as needed 
to add printers to the network and to increase 
rthe number of directory entries as needed by 
users • 

9. Remove any programs, subdirectories, or data files 
no longer needed. 

10 Write login scripts as needed for different levels 
of users. 

11. Test new software on the network. 

12. Routinely back up file servers. 

13. Perforin routine maintenance and coordinate all 
vendor maintenance that is done on the network. 

14. Provide a written record of problems encountered 
on the network — login problems, software problems, 
and hearware problems. (Sample forms follow these 
notes that can help both users and managers 
communicate these problems to each oth^r.) >lso 
provide the solution to the probleois. This record 
helps users learn things they can do to avoid 
problems and helps managers remember how certain 
malfunctions were diagnosed and repaired. 
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NETWORK WORKSHOP 

System Kanager and User Rasponsibilitiea — Page 2 



15. Provide users a way to perform their work when the 
network is down. Written instructions for working 
standalone should be available as well as any 
disks needed. 



B. User 

1. Use programs and equipment according to 
instiructions given. 

2. Report any login problems, software problems, and 
hardware problems to supervisor/instructor so that 
these can be reported to the IAN manager. Write 
down any error message you received so that the 
manager will have a record of exactly what 
happened. 

3. Display respect for the security of all user's 
data on the network and display a professional 
attitude toward other users working in the shared 
^vironment. 

4. Inform the network manager when you add a 
subdirectory to the network structure so that he 
can maintain an up*to*date record at all times. 
(You would be adding a subdirectory only if given 
parental rights.) This also helps when the 
manager does a routine "clean up" of the disk; if 
he knows that a subdirectory is valid, it will not 
be removed mistakenly. 
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LOGIN PROBLEMS 



Login Name 


Password 


Date 


Completed 
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NETWORK PROBLEMS 





Error Message or Description of Problea 


1 P^^^ 


Action Taken 
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(iLOSSARY OF NETWORK TERMS 

IkCCESS The pt^rmission to perform certain functions on a 

network, usually controlled by the system manager. A user can 
be assigned access to read a file, write to or change a file 
execute a program, or create directories and volumes on the 
shared devices. 



ACCESS PROTOCOL The procedure or protocol used to gain access 
to a shared resource over the medium. Common access protocols 
are CSMA/CD, CSMA/CA token passing and Polling. 

ACCESS SIGNALS '. elephone voice is communicated by transmit- 

ting wave, rather th; n digital or alphanumeric, representations. 
These signals consis of wave shapes of different patterns to 
reflect the various qualities of, for example, the human voice. 

BACKBONE The main cable segment of a bus network to which 

all other segments are connected through repeaters. 

BANDWIDTH The differences, expressed in Hertz, between the 

highest and lowest f::equencies of a band. 

BATCH FILE A filo containing a list of DOS commands that 
execute sequentially when the batch file is called. Such file 
names are named <fil*,name> .BAT, and can be executed by typing the 
filename from DOS pr.smpt. 

BASEBAND The m.»st common transmission technique. A aingle 

channel, serial tran :mission. At any point on the medium only 
one information sign-il at a time is present. It is easy to 
install and maintain, and therefore, is less expensive. 

A type of LAN connection that can use coax or twisted pair or 
fiber optics. May uoe some form of Time Division Multiplexing. 
Only one message may be passing at any given time. 

BRIDGE Equipment and techniques used to match circui':.'^ to 

each other, ensuring minimum transmission impairment. In local 
area networks, a bri Jge is a link between two or more dissimilar 
networks or systems. A bridge may be a high speed digital- 
switching mechanism ^hat can buffer frames, perform transmission 
speed changes, and perform logical routing activity that is 
transparent to the P'des. 

BROADBAND Transmission technique based upon the utilization 

of a broad frequency range, divided into sub-bands of narrower 
frequency. Communicition between as many different groups of 
users as there are s ib-bands may take place concurrently. 
Broadband transmissi- m supports data, voice, video, etc., con- 
currently over longer distances than baseband. Broadband re- 
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quires the use of radio- frequency (RF) modems, and the networks 
are often more complex to install and maintain. Used by the IBM 
PC Network. 

A type of LAN connection that uses coaxial cable and a large 
bandwidth for transmitting data. Data is transmitted using 
Frequency Division Multiplexing (FDM) techniques and can simul- 
taneously transmit data, voice and video signals; tecause of the 
transmission technique, signals will be analog, and must be 
translated from digital to analog and back for computer use. 

A bus topoi-ogy has multiple nodes all connected to one 
single line or trunk that runs the length of the network. This 
topology is inherently resistant to failure because each node 
plays a passive role in transmissions on the line. This topology 
is also relatively easy to configure and expand. 

BUS CONFIGURATION i. topology (layout) of access to the network 
where a long cable is run and the devices tap into the cable. 

CARRIER The presence of signaling on the medium. 

CSMA/CD Carrier Sense Multiple Access with Collision 

Detection procedure that 1) allows multiple station to access the 
medium at will without explicit prior coordination, 2) avoids 
contention via carrier sense and deference, and 3) resolves 
contention via collision detection and retransmission. (CARRIER 
SENSE - each adapter is continuously monitoring traffic on the 
channel. MULTIPLE ACCESS - whenever there is a pause in the 
transmissions any noJe can begin transmitting. COLLISION 
DETECTION ^ if more than one node attempts to transmit at the 
same time, there is a collision of their signals. The collision 
will be detected by che computers and they wi' 1 stop transmitting 
and wait for some ra.idom time interval before transmitting. The 
first to retransmit will gain control and others will wait for a 
clear channel. ) 

A good analogy for tnis is several people standing around having 
a conversation. If one person wants to speak and if nobody else 
is talking, the person simply begins to speak. If someone else 
is talking, the person waits for them to finish. If two people 
begin talking concurrently, they would both realize that they are 
interfering with one another, stop talking and wait a random 
period of time beforo resuming. Eventually, one person would 
begin speaking again, before the other, and gain the floor. 

A technique that allows Multiple Access to the single cable 
carrying data; The .levices sense a carrier signal which tells 
them whether there ij a message already on the cable; Detects the 
collision tetween twi messages simultaneously sent and re- 
transmits the data. 
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Basically: Device A looks at a signal called a carrier, and sees 
that there are no messages being sent on the cable, so it trans- 
mits a packet of information (the packet will be at least as long 
as it would take the signal to go the length of the cable and 
back. If Device B also begins transmitting, the signals collide, 
and the devices will sense the colliaion while they are still 
transmitting. Each device will then stop transmitting, and 
retransmit after waiting a random number of time slots. 

CSMA/CA Carrier Sense Multiple Access with Collision 

Avoidance. Similar to CSMA/CD, however when a node wishing to 
transmit detects a pause in the transmission on the medium it 
waits a specified period of time, checks the medium again, and 
transmits if the medium is still clear. 

Community Antenna Television, used to refer to the 
broadband media transmission systems used with bus or tree medium 
access methoif.^. 



COAXIAL CABLE... COAX A widespread and moderately priced cable 
that has become a po.Dular medium in LAN's because of its large 
capacity, low error rates, and configuration flexibility. 
Coaxial cable consists of a central carrier wire surrounded by 
fine copper wire mes i and/or an extruded aluminum sleeve. 
Materials like Teflon and PVC are used to position and insulate 
the carrier wire. 

A cable with a solid wire insulated core and wire net on the 
outside £.11 sheathed in an insulating cover. Essentially the 
same as cable TV cable. 

COLLISION A condition caused by multiple overlapping trans- 

missions on the medium, which results in garbled data. 

CONTENTION An attempt by multiple data stations to simul- 
taneously use a single shared resource, for example, the medium. 

DATA PACKET A technique of sending data in a standard format 
with specified data at the beginning, followed by the data to be 
transmitted and concluding with a terminating set of data. For 
example, a packet would include a beginning with a message saying 
"here I come", who it is from, who it is to and what type of 
packet it is; Then oomes the data up to some predetermined 
number of bytes - 46 to 1500, for example; At the end will be a 
CRC check number, terminating the packet. The packet will be a 
minimum length to allow for the CSMA/CD function to work. 

DATA RATES The rate the data is transmitted over the medium. 
Usually expressed in Mbits or megabits per second (mega = 1 
million). This number may be misleading. Ethernet, which 
transmits at 10 Mbits may have a lower thruput than a Novell 
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system that transmits at .5 Mbits because the system uses CSMA/CD 
and slows down when the number of active users goes up. Also, 
although the data rate may be height, the other units on the 
system may not be able to handle that high rate - like the 
interface board or file server. 

DISK SERVER A device used in association with software that 
allows a disk to be shared, but does not provide for sophisti- 
cated file handling. 

ETHERNET Among the first local area network schemes com- 

mercially available, Ethernet was unveiled commercially in the 
late 1970 's as a method for connecting Xerox office products. 
The IEEE 802.3 standard essentially follows Ethernet: a 10- 
megabit-per- second baseband coaxial cable based local area 
network that uses CSl!A/CD as an access control method. 

FIBER OPTICS Optical fibers made of plastic or glass. Very 
high performance: Bandwidth of up to 3.3 billion Hertz vs. 500 
million Hertz for coaxial, data rates of over one billion bps, 
very low error rates, unaffected by electrical or electromagnetic 
interference, very small and light. In fiber optic communi- 
cations, electrical signals are translated into light pulses by a 
modulator, transmitted over the fiber by a light source, and 
detected and converted back into electrical signals by photo- 
electric diodes. 



PILE LOCKING The ability of a software application, with the 
network, to deny acc^jss of a DOS file to other users, once one 
user has opened it for updating. 

PILE SERVER A device used in association with the networking 
software that controls access to the disk and the files stored on 
it. Generally it gives the ability to protect files, records and 
even fields from unauthorized use. 

PREQUENCY DIVISION MULTIPLEXING A broad frequency band is 

divided up into segments or channels that are used by a given 
device or for a give purpose 

GATEWAY An entity operating above the link layer, which 

translates, when req\iired the interface and protocol use by one 
network into those used by another distinct network. 

A device for connecting one device to another. Usually meant as 
a method for connecting a LAN to a mainframe computer. 



HERTZ A unit of frequency equal to one cycle per second. 



HUB A device used to extend the number of devices plugced 

into a network. Sorl of like a series of stars connected to" a 
bus or to each other. 

IEEE Institute of Electrical and Electronic Engineers. 

Among the primary duties of the institute is to develop industry 
standards. The IEEE local -network group, the Project 802 com- 
mittee, decided to develop several different locc l -network 
standards. 802.3 is virtually identical to the Ethernet 
standard. The IBM Token Ring follows the 802.5 standard. 

INTERFACE BOARD The Hardware interfacing component of the LAN 
system. There are three components of the system: The Work- 
station hardware - eg: an IBM PC; The Software component - the 
software that makes the network function as a unit; The interface 
component - the board that fits in the PC and connects to the 
network cabling system. Some networking software, like Novell, 
will work with many combinations of workstation and interface 
hardware . 

ISO Standards The Ii.ternational Standards Organization issued a 
recommendation in 1978 for greater conformity in the design of 
communications networks and the control of distributed pro- 
cessing. The recommendation has gained wide acceptance in the 
form of a seven layev model for network architecture known as the 
ISO model for Open Systems Architecture. Each layer provides a 
certain subset of services to the overall network functions. The 
layers are handled by a combination of hardware and software. 
From lowest to higheiit level: 

PHYSICAL LINK LAYER - defines the electrical and mechanical 
aspects of interfacing to a physical medium for transmitting 
data, as well as setcing up, maintaining, and disconnecting 
physical links. 

DATA LINK LAYER - es ;ablishes an error- free communications pt**h 
between network nodeii over the physical channel, frames messages 
for transmission in i>ackets, checks integrity of received 
messages, manages access to and use of the channel ensures proper 
sequence of transmitted data. 

NETWORK CONTROL LAYER - addresses messages, sets up the path 
between communicating nodes, routes messages across intervening 
nodes to their destination, and controls the tlow of messages 
between nodes. 

TRANSPORT LAYER - provides end-tc-end control of a communication 
session once the path has been established, allowing processors 
to exchange data reliably and sequentially, independent of which 
systems are communic -.ting or their location in the network. 
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SESSION CONTROL - establishes and controls system-dependent 
aspects of communications sessions between specific nodes in the 
network and bridges the gap between the services provided by the 
Transport layer and the logical functions running under the 
operating system in t participating node. 

PRESENTATION CONTROL - encoded data that has been transmitted is 
translated and converted into formats which enable display on 
terminal screens and printers that can be understood and directly 
manipulated by users. 

APPLICATION/USER LAYER - services are provided that directly 
support user and application tasks and overall system management 
(ie, resource sharing, file transfers, remote file access, 
database management , and network management ) . 

LAN Local Area Network - a single physical communications 

link to connect two or more workstations within a single organi- 
zation, enabling thera to share hardware components, software 
programs and data files. The geographical constraints eliminate 
the need to use common carrier facilities, thus increasing the 
data transfer capacity of the LAN by allowing economical data 
transmission rates of many millions of bits per second. LAN's 
elude precise defini-.ion because they can be designed with a rich 
variety of technologies and arraigned in different configu- 
rations . 

A Local Area Network. A technique of linking several devices 
within a limited area - usually a single building. This does not 
preclude attaching more remote devices, or extending the LAN or 
linking LANS together. 

MEDIUM (MEDIA) Transmission media provide the physical 

channel used to interconnect nodes in a network. Media classi- 
fied as bounded - wires, cables, optical fibers; or unbounded - 
radio, microwave, infrared. 

MODEM Modulator demodulator. A device that converts computer 
(digital) data to voice (analog) signals and back again. 

MULTIUSER The ability for more than one user to have access 

to, and affect the s'me data concurrently without data cor- 
ruption . 

MUX Multiplexor . A device that takes several signals and 

combines them into o le signal for transmission over a single 
line. At the other ind another multiplexor will uncombine the 
Signals. 

NETBIOS IBM Networ c Basic Input/Output System. IBM's standard 



178 



for controlling the networking sys em. Bound to be a standard 
emulated by other LANs. 

NODE The basic information proces.ing units that are di- 

rectly connecter* to Ihe network- single addressable units. 
Usually intelligent workstations (like PC's) but also servers and 
printers . 

A device attached to a networking system. 

NOVELL A company "hat makes a popular networking software. 
Thi- software works on many other vendor's hardware boards, and 
may become the MS-DOf. of jhe LAN wrrld. 

OPEN CIRCUIT A broken jr unconnected electrical path that does 
not conrluct current. 



PACKET Whole messages divided into disc* jet, uninter- 

rupted units of data. They can be of fixed or variable length, 
but generally have a specifies- maximum length (ie., 128 bytes). 
Packets usually contain bits for synchronization, control infor- 
mation, message number, des-'-ination and source addresses, ac- 
knowledgement, error checking, and the data itself. 

PACKET SWITCHING The process by which pa 'ets are placed on 
the channel and ■•■'•avol across th3 network ' > their destination. 

PASSIVE Contains no active components, i.e. logic or 

amplification circuitry. 

PBX Public Branch Exchange. A local telephone exchange 

ufted to switch calls around some local site. Is sometimes used 
to switc. data as well. Some PBXs are currently being designed 
to handle both analc- (voice) and digital (data) information. 

PEER NETWORK Each computer on the network is treated equally 
and on a first-come, first-served basis. There is no host 
concept. The IBM PC Network Program is a peer network. 

POLLING Most :ommonly ^sed with the star topology. One 

controller polls eaai node sequentially and waits for data or a 
negative response, ^fetworks can prioritize nodes by polling 
certain nodes more often. 

A technique whereby i mas er device asks subordinate devices if 
^he devices have anything to trammit. a device may not transr-'.t 
unless asked. 



PRINT SERVER A device used in association with software that 
allows a disk to be -shared, but does not provide for sophisti- 
cated file handling. 
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'^^^ ^-'P® °^ standards used for communications: 
CSMA/CD, 'Token ring, etc. 

RECORD LOCKING The ability of a software application, with 

the network software, to deny access of a record witliin a data- 
base f?..e to other users, for example, when one user has onened 
that record for updcfcing. * 

REPEATER A device used to extend the range of a LAN. 

RESOURCE SHARING Giving more than one user on a network access 
to 1 single resource like s hard disk or printor. It makes use 

each resource mor* efficiently. As an analogy, it more 
efficient for eight people to take ona station wagon from point A 
to point B than eight separate motorcycles. 

RP MODEM aadio Frequency Modem - The part of the IBM 

network card from which the signal is transmitted onto the 
meaiura. The equivalent on EtherNet is the transceiver (XCVR). 

RING In a ring topology the nodes are connected by point- 

to-point links and arranged in an unbroken circular confiqu- 
rat-on. Tne IBM Token Ring is a modified ring. 

SEMAPHORE A flag that tells a multi-user appl-ation which 

records are pened f'^r update. The application software uses the 
semaphores to provide records and file locking. DOS 3.1 provides 
t*ie flags for multiuser use in many network software today. 

SERVER A node on the network that provides a specific 

service to users. Typical secver functions include: file 
servers, print servers, gateway servers, an*" routing servers. 

The device used to control the operation of the network - Either 
a computer that can also be used as a workstation or a dedicated 
aev.\ce . 

SNA System Net rork Architecture: An establisf cid IBM 

tec'.inique for interfacing non-IBM mainframe devices to IBM 
mainframes. A commoi way of interfacing LANs to IBM mainframes. 

STAR In a star topology all nodes are Joined at a sinoxe 

point. Control of the network is mos. often located at tho 
central node. If not, the central node Generally ser/es as a 
simple switch to estib'sh circuits between outlyinr nodes. 

™^ A sr.all box that clamps around . cable and makes 

electrical contact with the network cable and allows a device to 
be connected the net;*ork. 



^ 180 



TERMINATOR A passive device put on each end of a cable 
segment to keep the signals from reflecting and consequently 
interfering with other traffic on the cable. 

TIME DIVISION MULTIPLEXING A single frequency band is used 

in turn by several devices. 

TOKEN An address and data area that is passed around the ring 
In 2 ring topology. A free token is recognized by the sending 
node. The node adds data and addresses and sets the token busy. 
The receiving nods removes its data and frees the token. An 
analogy would be a streetcar that goes from stop to stop along 
its route looking for a passenger. Only one passenger -lay board 
the streetcar &t one time and that passenger controls i:.\e street- 
car until the destination is reached. 

TOKEN RING- A tecrinique whereby a signal is passed down the 
cable. The signal is intercepted by a device that needs to 
transmit data. No data can be transmitted unless the device has 
possession of the token, when the device finishes transmitring, 
the token is passed along. 

TOPOLOGY The logicax and physical configuration of the stations 
in a local area network (ie., bus, ring, star, tree). Physical 
connections are actual electromechanical circuits between nodes. 
A Logical connection implies that two nodes are able to communi- 
cate, whether or not they heve a direct physical connection. 

TRANSLATOR On the IBM/PC Network, the root of the network 
where all messages are converted from a transmit frequency into a 
receive frequency. 

TREE A tree topology is characterized by having the parts of 

the network branch from some centralized location: in the case 
of the IBM Network, the translator. 

TRUNK Generally -efers to the main cable run ot the medium 
along which network nodes are attached. 

TWISTED IIR Two Shielded wires used to transmit data. The 
twisting prevents thj signals on the wires from interfering with 
each other. ^ 

VOLUME A logical jection of a hard disk drive. Either a fixed 
size or a directory >r subdirectory under DOS. In EtherSeries it 
Is a fixed size. For instance, a lOmb drive may be logically 
divided into 4 equal sections. Each section would result In a 
2.5mb volume. Security is scwet^mes placed on the volume as 
read, write, create, etc. or somt combination. 
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WIDE- AREA NETWORK A network that provides data communication 
capability in geographic areas larger than those served by local 
networks. Usually a common carrier is used. Examples* of public 
Wide-Area Networks include Telenet, Tymshare, MCI, etc. 

WORK STATION Usuai-y a keyboard/CRT device - like a PC - 
attached to a networking system. 
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